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EXBCUnVE SaWftRY 

1. In 1987-88, the Ontario Pesticides Advisory Oonmittee cxmtinued a 
program, begun in 1973, of funding reseeirch on pesticides. The 
objectives of the program are : 

(a) To find alternative pesticides for those deemed environmentally 
hazardous and thus restricted in use. 

(b) It) determine potenticil envircnmental hazards with pesticides 
currently in use. 

(c) To reduce pesticide input into the environment. 

2. The research budget was $ 400,000. 

3. Sixty-one research proposals totalling $ 1,016,310 were received. 

4. Ihirty-one proposals were funded with a total value of $ 399,850. 
Awards averaged $ 12,900 and ranged frcn $ 4,100 to $ 45,000. An 
additional project was transferred to the Ministry of the Environment 
and funded throu^ their Research Advisory Ccinniittee's research budget. 

5. Eleven grants totalling $ 104,750 were cillocated to studies on the 
development of ciltemative pesticides and investigations into 
biocontrol . 

6. Nine grants totcilling $ 162,600 were edlocated to studies on the 
behavicur and fate of pesticides in the environment and on the 
potential environmental hazeirds to non-target organisms. 

7. Eleven grants totalling $ 132,500 were allocated for studies aimed at 
reducing pesticide iiput into the environment, vAiile still achieving 
effective pest ccMitrol. 

8. The Pesticides Advisory Ccmmittee is very satisfied with the research 
progress in 1987-88. It recognizes that, with the funds available, the 
program can be ej^sected to act as a catalyst in stimilating si^iport by 
other interested agencies for urgently required researcii in the broad 
areas indicated in the Caunittee ' s guidelines. 

9. The Pesticides Advisory Committee reccanmends that: 

a) The Ministry of the Environment cc»itinue to si^:port research 
programs directed tcward the developnent of pest coitrol programs 
which will not pose any serious envircaiemental hcizard. 

b) The Pesticides Advisory Cormittee continue to si:5)ervise the program 
follcwing the guidelines that have been developed. 



I. (ffiJELTlVES 

Ihe Ministry of the EnvirctTment first allocated funds to the Ontario 
Pesticides Advisory Ocnriittee (OPAC) to ^)cnsor pesticide-related researcti 
in 1973, Terms of Reference developed by OPAC to govern the awarding of 
research grants are based on three general objectives: 

1) To find alternative pesticides for those deemed environmentally 
hazardous and thus restricted in use. 

2) To determine potenti£il envircaTmentail hazards with pesticides 
currently in use, 

3) To reduce pesticide ir^xit into the envircsTment. 

An "i^lication for Research Grant", which invites research 
prcposals in several specific areas relating to the program objectives is 
reviewed and revised einnually by OPAC in ccaisultaticn with the Ministry of 
Environment Research Advisory Ccninittee. In 1987-88, research exposals 
were invited in ten specific cireas with two areas of en^^iasis relating to 
the three researxdi objectives (Appendix I) . 

U. SEUXHTOW PR0CTEURE5 

Notices inviting applications for reseeircii support were widely 
distributed in November, 1986 through January, 1987 to researchers and 
administrators in Ontario universities, industry, government, and other 
organizations, with deadline of receipt of applications being Janucury 23, 
1987. 

coring the first two weeks in February, members of the Research 
Subccrnmittee and selected reviewers ^apraised the sutanissions and ranked 
the proposals in three categories: fund, not fund, reconsider with 
changes . The reviewers were chosen for their broad knowledge of 
pesticides and expertise in pest control. 

Criteria used in judging the applications included: 
i) applicability to research objectives, 
ii) scientific quality of the research prcposal, and 
iii) ability of the applicant (s) to Ccurry out the research as 
proposed. 

Six applications were received later in the yecir and were similcirly 
considered. 

Recommendations pr^)ared by the Research Subccnmittee were reviewed 
by the entire Pesticides Advisory Ccrariittee Februcury 23rd. OPAC 
reconnendaticns were then forwarded to the Ministry of Environment • s 
Research Advisory Ocranittee for confirmation and funding. Funds were made 
available to most grant recipients by mid April. 
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The OPAC researcli budget in 1987-88 was $ 400,000, 

Sixty-cr»e research proposals totalling $ 1,016,310 were received. Most 
(48) were frcm universities/colleges (Guelph, Queen's, Sault CSollege of 
^)plied Arts and Technology, Ridgetown College of Agricultural Technology, 
TorcHTto, Trent, Western, Waterloo, eind York), The remaining applications 
were fron industry or other organizations. 

Thirty-one proposals were acx^epted (Appendix II) . Awards averaged $ 12,900 
(range $ 4,100 to $ 45,000). Disbursement of research funds by 
organization is surrmarized belcw: 

Organization No. of Grants $ TotiU. of Grants 

university of Guelph 16 210,350 
Sault College of Applied 

Technology 4 38,500 

CJueen's 2 13,500 

University of Western Ontario 2 20,700 
Ridgetcwn College of Agricultural 

Technology 2 16,300 

Trent University 1 45,000 

University of Toronto 1 17,000 

University of Waterloo 1 15,000 

Other 2 23,500 

TCTTAL 31 399,850 

Results cfcjtained in the various studies are sunfftarized in i^jpendix III. 

Eleven grants (;^pendix III #s 1, 3, 4, 5, 9, 10, 15, 17, 19, 22, 31) 
totalling $ 104,750 were awarded for studies on the develcpnent of 
alternative pesticides and investigations into organisms which show 
premise for biological control. 

Nine grants (i^pendix III #s 6, 11, 12, 13, 16, 18, 21, 28, 29) totalling 
$ 162 , 600 were cillocated for studies to determine the potenticil 
environmental hazards with pesticides currently in use. 

Eleven grants (^:pendix III #s 2, 7, 8, 14, 20, 23, 24, 25, 26, 27, 30) 
totalling $ 132,500 were allocated for studies aimed at reducing pesticide 
iiput into the environment, v^le still achieving effective pest control. 



IV. AanumaBmiY 

Direction and progress of the research were monitored by OPAC in several 
ways. Initially, seme applicants were asked to modify their prcposals to 
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better meet the research guidelijies. In July, 1987 as part of the OPAC 
Research Sutccrnmittee Field Trip, scne of the researchers receiving 
fijiancial sa^jport were included en the agenda, thus giving OPAC members 
an OFportunity to beccrae acquednted with the cocperating scientists and 
research in progress. Informal ccntacts with OPAC mesitoers and grant 
recipients were established and maintained throu^Kut the year. 

In January, 1988, OPAC ^wnsored a two day Seminar \Aiere grant recipients 
presented the results of their research. This meeting was attended by OPAC 
mEstbers and more than 90 colleagues, peers, and guests. 

In addition, the recipients were asked to provide OPAC with a surtmary of 
progress and, where necessary, a ocnprehensive project r^xart (i^3pendix 
III). 

Research reports, manuals, theses etc, published in 1987-88 relating to 
OPAC sponsored research are listed in i^pendix IV. 

V. VEccnvENDKnafG 

The Pesticides Advisory Ccmmittee is pleased with research progress made 
in 1987-88. The Ccmmittee recognizes that with the funds available, the 
program can be e^qjected to act cnly as a catalyst in stimulating st^jport 
ty other interested agencies for urgently required research in the broad 
areas indicated in the Ocmmittee's guidelines. The Ccmmittee reccrmends: 

1) The Ministry of the EnvirOTiment continue to support this very 
productive research program directed toward development of pest control 
programs v*uch will not pose einy serious environmental hazard. 

2) The Ontario Pesticides Advisory CScranittee continue to si5)ervise 
this program following the guidelines \iAiich have been developed. With its 
broad ejqsertise, strong scientific background and close liaison with the 
scientific ccmmunity, OPAC is in the unique position of being able to 
define research priorities and to ensure that excellent value is received 
for money ^)ent. 
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APPHTOirX I: ANNOUNCEMENT INVmNG APPUCKTICNS PCR KJgJEft RCH SUl ^^jRr 

EKM THE CWPVRIO VEffTlCnf^ ArVTSCRy OCfMinEE 



NcTVcnter 1986 

The Ontario Ministry of the Envirmment throu^ the Pesticides 
Advisory CJccanittee again hcis liitdted funding available for the fiscal year 
1987-88 to sii^jport reseeircii relating to iimovation and inproveroent of the 
management of pesticides in Ont£irio. The priority areas of interest are: 

Determining envlxGnDental fate of pesticides and inpact en the 
envlrcnnent and human health; 

and 

DevelGpnent of new or iofxrosred methods of pest ocntrol thrcxi^ 
identification of alternatives to cfaanicals d e e mp d to be hazardcus car to 

traditional chemical pesticides. 

Preference will be given to proposals yielding results in a relative- 
ly short time, with funds being canmitted on a yearly basis. Research 
should be in the context of normal use patterns . 

While there is no intention of constraining the sccpe of applications 
which may be sutmitted for 1987-88, the follcwing list is presented to 
iTKlicate sere of the areas of current interest ^Aiich may be useful in 
preparing prcposals. 



Determining envirtnnental fate and iapact of pesticides en the 
aivirement and envircnnEntcil health. 

1. Itersistence, degradation, biological and health significance of 
pesticide residues in soil, air, water, and food. 

2. Potenticil for pesticide contamination of grcund and surface waters and 
methods for minimizing these hazcirds, 

3. Safe re-entry procedures following pesticide treatment in buildings cuid 
determination of exposure of agricultural, horticultural and forestry 
workers , 1 ioenced appl icators , and the public to various types of 
pesticide e^jplicaticns, 

4 . Assessment of the effectiveness of protective equipment and the 
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develcponent of iitproved protective equipnent. 

5 , Criteria for the desrelcpment of buffer zones for ^plicaticn of 
pesticides. 

6. Investigation of pesticides in the urban environment with re^)ect to 
use patterns, efficacy, s$:plication methods and iupacts on human heailth 
and environment. 



Dsvelcping nev or iufnxved methods of pest ccntrol. 

7. Develcpinent of more efficient, effective and cost-effective techniques 
of pesticide ^plication. 

8. Develcpnent of pest mcaiitoring techniques or integrated or ncMi-chemical 
methods of pest cc^itrol. 

9. Eooncndcs of pest ccffitrol, including determination of eooncndc 
thresholds and estinetes of crop losses. 

10. Identification of efficient effective and environmentally acceptable 
pesticides or pest control methods for use in structures or for the 
protection of stored products. 



APPLJCftTION FROCECURES 

Research proposals should be submitted to: 

Dr. K. A. Horfard 

Chairman 

Pesticides Advisory Ccmmittee 

Ministry of the Envircaiment 

Suite 100, 135 St. Clair Avenue Vtest 

Toronto, Ontario M4V 1P5 

Applications should be received by January 23, 1987, cuid should 
include the following: 

1. Title of project. 

2. Name, address and affiliation of ef]plicant(s) . 

3. Sunmary of proposal 
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A* Discussicn of problean. 

5. Statesnent of cbjective(s) . 

6. Plzm for program. 

7. Facilities available. 

8. Budget - categorize costs eis: Personnel - full/time and 
part/time, Equipinent, Si^5)lies, Overhead Costs, Other, 

9. curriculum vitae en principal investigator (s) , (if not already 
on file with OPAC) . 

Successful applicants are expected to present a written abstract 
prior to, and ein oral progress r^xsrt at the Ocmnittee's einnual reseandi 
seaminar held in January, 1988, A final n^iort acceptable to the Pesti- 
cides Advisory Cccmdttee will be required on temiinaticn of the project. A 
financicil r^»rt may be required at the discreticai of the Advisory 
Ccmmittee. 



APPEWIX II: RESEARCH PROJECTS SUPPORTED BY THE ONTARIO PESTICIDES ADVISORY COMMITTEE, 1987-88 



NO. 



APPLiCANT(S) 



AFFILIATION 



PROJECT TITLE 



% AMOUNT GRANTED 



1. BARRON, G.L. U. of Guelph 
Townsend, J.L. 

Meskine, D. 



Biological control of Meloidogoyne hapla on 
alfalfa and tomato using nematode destroying 
fungi . 



10,400 



2. 



BROWN, R.H. 
Huffman, L. 



Ridgetown College 
OHAF 



Assessment of reduced amounts of herbicides 
applied more frequently to orchard crops. 



5,000 



3. 



4. 



BOIAND, G.L. 

Inglis, G.D. 

BURPEE, L.L. 

Riddle, G.E. 



U. of Guelph 



U. of Guelph 



Biological control of Sclerotinia sclerotiorijn U,500 
in white bean. 

Biological control of dandelions in turfgrass 7,000 
swards. 



CD 



5. 



BURPEE, L.L. 
Lawton, M.B. 
Goulty, L.G. 



U. of Guelph 



Development of an effective dissemination 
procedure for the snow-mold-control agent 
T yphula phacorrhiza . 



10.000 



6. 



BUTTLE, J.M, 
Harris, B.J. 



Trent U. 



Metolachlor loadings to surface water: the 
role of watershed conditions and application 
techniques. 



45,000 



7. EOGINGTON, L.V. U. of Guelph 
Banks, E. 



Potential of flooding for controlling hcma- 
todes and fungi in organic soil. 



15,000 



NO. 



APPLICANKS) 



AFFILIATION 



PROJECT TITLE 



$ AMOUNT GRANTED 



8. 



9. 



10. 



11. 



12. 



13. 



ELtIS, C.R. 
Stoewen, J.F. 

FAULKNER, P. 
Allen, U.R. 
Trimble, R.H. 

FITZ-JAHES, P. 
Atkinson, H. 
Byrnes, J. 

FRANK, R. 
Braun, H.E. 
Stanek, J. 
Ritcey, G. 

FRAKKENHUSEN, 
K. van 
Nystrom, C. 

GAYNOR, J.D. 



U. of Guelph 



Queen's University 

CDA,Vineland 

CDA,Vineland 

U. of Western 
Ontario 



OHAF 



U. of Guelph 

Sault College of 
Applied Arts and 
Technology 

Harrow 



Winter survival end economic thresholds for 
corn rootworms in field corn. 

Developfnent of a monoclonal antibody probe 
for eggs and larvae of the parasite Pholetesor 
ornigis Ueed {Hymenopter:Braconidae). 

Yield studies of a putative com rootuonn 
pathogen. 



Studies on the disappearance of pyrazophos, 
oxyfluorfen and oxadiazon. 



Effects of post spray weather on persistence 
of Bacillus thuringiensis on coniferous 
foliage. 

Herbicide export from Brookston clay loam 
soil under conventional and conservation 
tillage systems. 



18,600 



8,500 



6,000 



5,500 



11,900 



18,000 



I 



14. 



HALL, R. 



U. of Guelph 



Improved efficiency of chemical control of 
uhite mold in snap bean. 



10,000 



MO. 



APPLICAKKS) AFFILIATION 



PROJECT TITLE 



t AHOUNT GRANTED 



15. 



HARH5EH, R. 
Clements, D. 



Queen's University 



Development of an integrated pest management 
mocKjle for the forecasting and control of 
phytophagous mit«$ in apple orchards. 



5,000 



16. KAUSHIK, H.K. U. of Guelph 

Sibley, P. 



Toxicity of microencapsulated permethrin to 
selected aquatic invertebrates and methods for 
identifying microcapsules in aquatic habitats. 



13,500 



17. 



KEVAN, P.G. 
Eiskowttch, 0. 
LaChance, H.A. 



U. of Guelph 



Yeasts and milkweeds: using yeasts to 
supress fruit and seed-set in milkweeds. 



7,600 






18. 



KINGSBURY, P. 
Barber, K. 



Sault College of 
Applied Arts and 

Technology 



Developing an implementation protocol for 
fruit-set of the forest wildf lower Polygonatim 
pubescens in an insecticde impact monitoring 
program. 



12,500 



19. 



LAING, J.E. 
Uang, T. 



U. of Guelph 



Establishment of the parasitoid Holcothorax 
testaceipes in Canada and assessment of its 
inpact on Phyllonorycter blancardeUa. 



7,850 



20. 



HAKEY, S.R. 
Hastie, G.H. 
Pitblado, R.E. 



H.J. Heinz Co. 

Ridgetoun College 
of Agricultural 
Technology 



Development of a weather-timed fu>gicide 
spray program in field tomatoes. 



11,300 



NO. 



APPLICANT(S) 



AFFILIATION 



PROJECT TITLE 



S AMOUNT GRANTED 



21. HORRISON, A.B. U. of Guelph 
Mbogo, E.U. 
Kskuda, Y. 



Effect of processing on cypermetfirin 
residues In green beans and broccoli. 



8,200 



22. HcLEOD, D.G.R. U. of Western Ontario 
Tomlin, A.D. 
Tolman, J.H. 
Uhistlecraft, J.U. 



Assessment of the potential of Aleochara 
bilineata for the control of root maggots 
in the home garden. 



14,700 



23. 



NEALIS, V.G. 



Sault College of 
Applied Arts and 
Technology 



Parasitoids and pest management of the 
Jack pine budworm. 



10,000 



24. 



SANDERS, C.J. 



Sault College of 
Applied Arts and 
Technology 



Development of sex phermone traps for 
monitoring jack-pine budworm. 



4,100 



25. 



SEARS, H.K. 



U. of Guelph 



Impact of potato leafhoppers on potatoes 
in southern Ontario. 



18,000 



26. 



SHITH, S.H. 



U. of Waterloo 



A barrier-trapping technique for the control 
of Glischrochilus guadrisignatus (Coleoptera: 
Nitidulidae) and assessment of the dispersal 
behaviour of the beetle between raspberry, 
corn and tomato fields. 



15,000 



HO. APPLICANKS) AFFILIATIOM 



PROJECT TITLE 



$ AHOUNT GRANTED 



27. SOUZA MACHAOO. V. U. of Guelph 
AU. A. 



Substitute herbicides for aUidochlop in 
onions. 



8,000 



28. STEPHENSON, G.R. U. of Guelph 
Bowhey, C.S. 
Ekler.Z, 



Persistence, mobility and activity of 
sulphonyl urea herbicides in the Ontario soil. 



31,000 



29. STOKES, P.M. u. of Toronto 
Uhelpdale, D. 



30. SURGEONER, G.A. U. of Guelph 



Pesticide residues in lichens from the 
northern Great Lakes basin: an assessment 
of a biomonitor. 

Management of house flies by sanitation - 
impact of resistance. 



15,000 



17,500 



I 



31. SUTTON, J.C. U. of Guelph 



Biological control of strawberry and 
raspberry diseases. 



13,200 



m 



KPPWDIX m: SOMARY HOGRESS REPCEdS, 1987-88 



1. TCMNSEKD, J-L., BRRRCK, G.L.* and MESKINE, D. - Biological 
Gcntrol of HBloldacivne tag^ en alfalfa and txnato using nenatode 
destroying fimgi. 

The northern root-knot nestatode, Meloidoovne Iia£la, is a cannon plant 
parasite in agricultural soils in Ontario. Micrcplot studies have shewn 
that this nematode can significantly reduce yields of alfedfa and tomato . 
Eocnanically, however, it is not always practical to fumigate soils with 
pesticides for crops sucJi as alfalfa. Application of nematode-destroying 
fungi to seed, or to roots of transplants, could be cdtemative methods 
for root-taiot control. 

The seeds of tonatoes and alfalfa or the root of transient seedlings were 
ooated with the nematode-destroying fungi Arthrobotrvs oliaospora . 
Arthrobotrvs flagrans . and Meria ooniospora and planted in plots filled 
with silt loam infested with Meloidoovne hapla . 

In the studies with alfalfa, Meria coniospora reduced the galls on the 
roots of three-week-old seedings by v?* to 60% but the numbers of second 
stage juveniles in soil was not reduced. With tonatoes, there were 49% 
fewer galls/g root at 28 days and 41% fewer galls/g root at 56 days with 
M. coniospora than the untreated control. In root treatment of tonato 
transplants with Meria ccgiiospora , gcills were reduced by 46% relative to 
the control at 28 days. There was no inprovement, hcwever, in the wei^t 
of tops or root with fungeil treatments. In the fumigated soil, hcwever, 
after 28 days, top and root growth was significantly greater than that of 
the controls. 



2. EBOHN. R.H. - AssesEsnent of reduoed amounts of herbicides 
applied more frequently to orchard crcps. 

Herbicide treatments were applied to established apple, (variety: Dipire) 
sour dierry, (Vcuriety: Montinorency) and peach (HW240) trees at Delhaven 
Orchards, Blenheim owned by Hector Delanghe. There were two objectives: 

(1) to determine if lower reconmended rates of registered herbicides or 
coiibinations of herbicides c^aplied twice in a season would result in 
longer and better weed control cotpared with a single application; and 

(2) to test sane new unregistered herbicides to determine their efficacy. 



* Underlining designates Principal Investigator 
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Weed species included Canada thistle, annual and perennica sowthistle, 
quackgrass, bindtn^oed, pigweed, lamb's quarters, dandelion, goat's beard 
and bcuniyard grass. 

All plots received an explication of glyphosate (Roundip) at 2.5 kg 
active/ha on June 10 to control emerged weeds. Residual herbicides were 
applied en JXme 10 following glyphosate applicaticxis. Seccxid applications 
were ^:iplied oi August 6. Ratings were made on July 23 and September 28. 

Ihe most effective treatment in eill three orchards was terbacil either 
allied once per season or twice per seeiscn. OcntoinaticHTs of 
ethalfluralin plus metribuzin, metolachlor plus metribuzin and metolachlor 
plus simazine were the secc»id best treatments in the c^ple orchard of the 
22 treatments tested. In the cherry orchard, the second best treatments 
included dichlcbenil and linuron followed by paraquat or glyphosate of the 
17 treatments tested. 

Many of the late postemergence ^plications of graminicides (TF1195, DPX 
Y6202-31) did not effectively ocsTtrol emerged barnyard grass because it 
was too far advanced at the time of the application. 



3. INGLIS, G.D. and BOIAND. G.J. - Biological OGntxol of 
Sclerotinia sclerotioruin in \Aiite bean. 

Ihe disease cycle of S. sclerotiorum involves the colonization of 
senescing tissues on the plant prior to infection. Fungi were isolated 
fran white bean and canola blossons sind evaluated for their ability to 
interfere with the critical stage of senescing blosson colonization and 
thereby prevent disease development. Sterilized petals were co-inoculated 
with spore suspensions of S . sclerotiorum emd the antagonist to be 
evaluated and were placed on \*iite bean seedlings in a mist chamber. 
IV^enty-ei^t fungal isolates were screened at least twice and 7 isolates 
prevented disease. To facilitate the screening of a large number of 
isolates, an in vitro screening technique was developed. A significant 
correlation was established between the mist chamber technique and the in 
vitro screening technique. Four hundred and fourteen fungal isolates 
representing 17 genera were screened in vitro and the best isolates were 
selected for field application. Field trieds consisted of 5 ejqseriments 
in 3 locations (total of 370 plots) . The lack of an adequate infection 
period during the summer of 1987 resulted in minimal aerial infection by 
S. sclerotiorum . Survivability of applied isolates was determined and clLI 
isolates, with the exoepticn of Penicillium sp. , were recovered 2 and 7 
days post-inoculation. Recovery of applied isolates, with the exception 
of Trichoderma sp. , was significantly reduced between the two saiipling 
times. 
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4- KinXE, G.E. arei BORF^. L.L. - Biological ccntzoiL of dandelicns 
in turfgrass suards. 

Oservations suggested that dandelions are susceptible to ^)ecies of 
pathogenic fungi that are not known to be virulent to turfgrass. 
Therefore, studies were initiated to assess the potentieil use of 
indigenous fungi as biological agents to control dandelions in turfgrass 
swards. 

Controlled Environment Studies . Leaves excised fron 8 week old dandelions 
grxjwn in controlled envircaTment were inoculated with 6 ram diameter discs 
of potato dextrose agar medium infested with isolates of plant pathogenic 
fur^i. Ihe inoculated leaves were incubated at 22°C in 100% relative 
humidity. The aggressiveness of an isolate was determined by measuring 
lesion size at 23, 42, 56, and 69 hours post inoculaticai. Virulence of 80 
isolates was estimated by dividing the mean size of lesions produced by 
eaci\ isolate by the mean size of lesions produced by isolate number 30. 
Fifty-nine isolates were observed to be pathogenic on dandelion. 
Virulence varied among the isolates tested. Fifteen isolates were 
significantly (P - 0.05) more vinilent than isolate 30. 

Field Studies . The dandelion control potentisd of isolate 30 was evaluated 
on four 1 m^ swards of dandelion-infested turfgrass. Applications of 100 
q/v? of heat-killed perennial ryegrass seed infested with isolate 30 were 
reseated at 3 week intervals. Dandelion plants were ocunted in treated 
areas and in untreated areas iirmediately before each application. Mean % 
survived of dandelion plants was calculated. 

;^lications of inoculum of isolate 30 (100 g/m^j reduced the pcixilation 
of dandelions in turfgrass swards by 50%. Surviving dandelions in the 
treated areas had smaller and fewer leaves than in the untreated cureas. 
Isolate 30 had no visible effect on turfgrass during the course of the 
study. 

Results indicate that isolates of plant pathogenic fungi can be used to 
reduce populations of dandelions in turfgrass swards. Additioncil studies 
on the epidemiology of disease in dandelicxis and on iirproved tecJmiques 
for production of inoculum, will provide significant information leading 
to the develcpnent of a more efficacicus bioherbicide. 
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5. UWrCN, N.B., BUKtMi. L-L, . and GODEIY, I..G. - Develq^ment of an 
effective disseminaticn procsedure fco: tlie aiow-Bcxld-GGntzQL agent, 
Ts^nhola chacxanfri y-a- 

^:plicaticn of sterile grain Infested with inyoelium of isolate TOll of 
TyphiJLa phacorchiza hcis resulted in significant si^pression of gray sncw 
mold in swards of creeping bentgrass. Researcti was initiated to fonnulate 
isolate TOll into a pctenticilly ccnroercial biofungicide available for wide 
scale use. Results of e3$)erljnents conducted in year 1 of the project 
indicated that snail , uniformly sized, viable pellets containing Xi 
phaoorrhiza can be pr^)ared. Information on pellet fomulaticxi and pellet 
viability in storage was cfcrtaijied. Studies coitinued on the effect of 
storage on pellet viability and on methods to Inprove pellet efficacy in 
the field. 

|ahnrai- orv Studies 

Increasing the concentration of sclerotial fragments frcin 1% to 4% w/v in 
pellets decreased the loss of pellet viability (69% to 35%) after drying, 
emd increeised viability (16% to 45%) after 16 weeks in storage. At high 
sclerotial concentrations (4% w/v) , pellet viability remained unchanged 
after storage for 16 weeks at -10°C, but decreased markedly after storage 
for 8-12 weeks at 20°C (roan teatperature) . Ihis decrease was lowest with 
pellets ccaitaining com meal crnd ceilcium gliiCOTiate. Pellets produced from 
J. phacorrhiza grown in BASM broth had 100% viability after drying to a 
storable product. 

Field Studies 

Control of gray snow mold of turf grass with pellets containing 0, 1, 2, or 
4% w/v sclerotia, wheat hearts or com mesil as bul3dng agents, and ccilcium 
chloride or calcium gluconate as gelling agents was ineffective when 
applied to turf grass at 2 , 000 pellets/m^ in the 1986-87 season . 
Increcising the scleroticil concentraticai from to 4% w/v provided a small 
but significant enhancement of disease suppression with com 
meal/gluccnate pellets. 

Studies in progress designed to enhance the efficacy of sclerotial pellets 
for the 1987-88 season include: (1) com mscil/gluconate pellets applied 
to plots of creeping bentgrciss at rates of 0, 1,500, 3,000, 6,000, and 
12,000 pellets/m^ and (ii) com meal/glucoiate pellets pr^ared with water 
or BASM broth applied to turf grass at 6,000 pellets/m^. 

In the 1986-87 season, 37 isolates of I. phacorrhiza were evaluated for 
suppression of gray snow mold of turf grass. Eleven isolates ejdiibited 
significantly greater disease suppression than the standard isolate TDll. 
In addition, plots infested with the eleven isolates required fewer weeks 
for the turfgrass to recover fron sncw mold injury than plots infested 



- 17 - 



with TOll. Ihe effectiveness of mycelial pellets containing two isolates 
with enhanced disecise si^spression potential is being evaluated at the 
rate of 7,000 pellets/in^ in the 1987-88 seeison. 

6. HJITLE. J.M. and HABRIS, B.J. - MBtolachlaa: loading's tx> surfacse 
vater: The role of watershed conditicns and a^pHcaticn tectmiques. 

■niis report describes the results of a study of the transport of 
metoladilor under field conditions that began in 1986. The aims of the 
stiKJy are threefold: (1) to design, insteill and test a corprehensive 
field monitoring system for evciluating the hydrologic medficuilsms 
associated with metolachlor transport froii application site to receiving 
water bodies; (2) to examine the influence of application technique \jpon 
metolachlor export; and (3) to ccnpare annual and short term loads of 
metolachlor and sediment under different watershed conditions. 

The study area (a 5.5 ha field planted in com (Zea mays L.)) is located 
approximately 15 km south of Peterborou^ at the mouth of a smeill (2.695 
km^) catchment. The site drains to a small water ocurse, and has an 
average gradient of 6% and soils ranging frcin clay to loam in texture. 
The field was subdivided into two segments, and metolachlor (2-chloro-N- 
( 2 -ethyl-6-methylphenyl ) -N- (2-methoxy-l-methylethylacetamide) formulated 
as EXjclL herbicide was applied to each segment at a rate of 2.75 1/ha. 
Segment 1 (1.4 ha) received the herbicide as a preemergence surface 
broadcast treatment (FFfE) , while metolaciilor applied to segment 2 (4.1 ha) 
wcis incorporated to a depth of 5 on prior to planting (PPI) . Planting was 
cross-contour in segment 1 and parallel to the slope contours in segment 
2. 

Sampling for metolachlor persistence in soil was conducted in fcur zones: 
vtiole field V9E, vAiole field PPI, a footslope zcaie bordering the receiving 
water course, and cin ephemeral stream channel that cuts across the PPI 
segment. Samples were taken prior to application, 1 h after application, 
and at intervals of 1, 2, 3, 4, 6, 8, 10, 12, 16, 20 and 24 weeks 
following application. Field runoff plots designed to isolate Horton 
overland flow (HOF) and saturation overland flew (SOF) in each segment 
were installed and monitored for metolachlor and sediment losses. V-notch 
weirs were installed at the base of the field in order to intercept and 
saiTple flow frctu the two segments prior to entry to the receiving water 
course. Tile drain and water course outputs were monitored by spot 
sampling supplemented by autcmatic puitping samplers during storm events. 
Continuous on-site recordings of temperature, relative humidity and 
precipitation amount eind intensity were made during the study period. 

Results fron the 1987 field seascai should be considered in the context of 
the previous year's results. 1986 experienced above-average rainfall in 
May and June, resulting in high water table elevations at the time of 
herbicide application . Substantial rainfall events were recorded 
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thrcughcut the smtiner. The footslope zcne was found to have slightly 
hitter metolaciilor conaentraticns than the \diole field values durij^ the 
study period, and both whole field and footslcpe levels showed a gradual 
decrease over time. Early season runoff re^)onses frcm the HDF and SOF 
plots were ccnparable, vAiile the HOF plots tended to generate relatively 
more runoff as the suniner progressed. Hi^iest netolachlor ccncentrations 
and loads occurred early in the season fron the SOF plots as a result of 
hi^ water table levels and frequent surface saturation during rainfedl 
events. Peak disciiarges and metolachlor oonoentrations fron the tile 
drains were cbserved shortly after the application date. By early July 
tile drain contriixitions of metolachlor to the water course were 
negligible, and toted inputs over the study period were estimated to be 
<5% of the toted herbicide load of the stream. Runoff plot data suggest 
that >90% of the total metolacidor inpat to the stream was tran^xarted as 
overland flew. The hi^est ea^xjrt rates occurred during the events of 
early June, and the total metolacidor export fron the field was estimated 
to be <1% of applied active ingredient. 

Climatic conditions during the 1987 field season differed significantly 
fron those of 1986. Dcwer water table elevatirais were cbserved at the 
time of application due to belcw^average rainfalls in May, and fewer 
rainfcdl events occurred during the stxxjy period. Soil metolacidor 
concentrations in three of the sanple zoms (viiole field TOE, v*iole field 
PPI and the ephemeral stream channel) ejdubited the es^sected decrease with 
time. However, oonoentrations in the footslope zcaie increased throu^out 
late-June and July, drcpping abrv^jtly in August. This pattern appears to 
be the result of dcwnslope Vciriations in the transport of sediment eind 
metolachlor. Only the upslcpe HOF runoff plots responded to rainstorms in 
June and July. No runoff was generated fron the SOF plots during this 
period due to Icwer water table elevatic»is (relative to 1986) and reduced 
grcund slcpes. Thus the increases in metolaciilor concentrations in 
footslope areas appear to be the result of the d^xasiticm of metolacidor 
adsorbed on soil particles eroded fron upslope sites. Large rainfall 
events fron August 7 to 10 led to a sharp rise in water table elevations 
and runoff and sediment yields frcn the SOF plots, indicating that 
metolacidor-enriched soil was flushed into the water course. These late- 
season events resulted in the hi^est metolachlor loads observed in the 
stream, in contrast to the 1986 results. Tile drain loadings of herbicide 
also peaked at this time (maximum concentrations of 17 ug/1) , and 
preliminary results sui^est that tile drainage contributed a relatively 
hicfier prcporticai of the total metolacidor load of the stream conpared to 
1986, due to the reduced number of overland flow events. Ttotal 
metolaciilor ej^xsrt from the study site is anticipated to be less than in 
1986. 

Analysis of the influence of application technique li^xDn plot arxi \N*mle- 
field losses of metolacidor is cMigoing. 
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7. HxaNgrCK. L.V. and BANKS, E. - Itotential of Oooding for 
oantroUing nanatodes and fungi in co^ganic soil. 

Incidences of two carrot pathogens, the northern root-knot nematode 
f Weloidoovne haola ) and KiizoctCTiia croocorum ,the cause of violet root- 
rot, increased in sane fields in the Hollcind Mcirsh in the last two yeeirs. 
Our cbjective was to evaluate the effect of flooding on survival of 
nematodes and on the white mold f Sclerotinia sclerotiorum ) , 

Effect of flooding on the root-knot nematode 

A field located at the Bradford marsh was used in this study. An area of 
300 n? whidi wsis heavily infested with this pathogen was flooded from 
Ndveanber 1987 until March 1988. Ten soil saitples were taken before 
flooding (August 1987) following a rectangular pattern (30 x 10 m) . Fcxir 
soil sanples (10 m apart) were obtained from each of the longest sides of 
the rectcingle and two sairples were taken inside this area. After flooding 
in May 1988, the soil was saitpled again. Normally, the populations of 
nematodes in Ontario reach a peak at the end of May, Ihe sairples of May 
1988 were obtained frcr\ the same sites as those of August 1987. Densities 
of nematodes in the soil were estimated the Vineland Research Station. 
Data were statistically anEilyzed using a paired t-test. 

Densities of nematodes in the soil decreased by about 50% during the 
period of the flooding (Table 1) . Hcwever, in spite of finding 
significant differences (P = 0,05) in nuntoers of nematodes between the two 
saitpling dates, the sufficient nematodes survived flooding to induce 
disease in susceptible crcps. If a field is heavily infested with the 
root-knot nematode, winter flooding should be used in oanbination with 
crcp rotation anc3/or nematicides and a soil analysis must be done to 
determine the density of nematodes before plcinting susceptible crcps. 

This ej^ieriment was conducted within a grcwer's field and an unflooded 
control plot adjacent to the sampled cu^ea could not be established. 
Further studies are necessary to determine the effect of fall or spring 
flooding on nematodes with apprc^riate control plots. 

Effect of spring flooding on vAiite mold of carrots 

This ejqjeriment was conducted in ten micrcplots of nuck soil (1.6 m^ each) 
located at the Arkell Research Station, Guelph. To determine sclerotiad 
survival after flooding, four small nylon bags containing sclerotia and 2 
g muck soil eacJi were buried in each microplot at a d^Jth of 7 cm. Five 
micrcplots were flooded for 3.5 weeks during the ^ring of 1988 (^ril 25 
- May 20) . Ihe remaining five micrcplots were left cis unflooded control. 



- 20 - 



Table 1. Densities of root-knot nematodes in a Bradford field soil before 
and after winter flooding. 



Samples 



Nuntoer of nesnatodes per 50 ml of muck soil 



Before flooding 
(August 1987^ 



After flooding 
fMav 1988^ 



1 
2 
3 
4 
5 
6 
7 
8 

9 

10 



1360 

240 





120 

3500 

37700 

11160 

80 

40 



80 

20 

120 

320 

3060 
7950 
8230 
5980 
340 
120 



Total 



54200 



26220 



Table 2 . Percentage survival of sclerotia in flooded and unf looded 
micrcplots. 









Reolicates 






Treatments 


1 


2 


3 


2 


5 


X 


Flooding 
Control 


20** 
70 


15 
85 


15 

80 


10 
80 


5 

75 


13 A* 
78 B* 



** Average of four observations. 

* Significant differences (P = 0.05) between both treatments. 
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After floodiiig, the microplots were drained and the bags recovered frcm 
the soil. The bags were surface sterilized with 3% sodium hypochlorite 
for 12 minutes cind then rinsed 3 times with sterile distilled water. 
Survival of sclerotia was determined by placing them on potato dextrose 
agar. 

The results of this experiment indicated that flooding for 3.5 weeks 
during the ^ring was effective in decreasing the inoculum ocnoentratian 
of the vAiite mold fungus in organic soil ( Table 2) . Significant 
differences were found between the two treatinents. To decrease survival 
of sclerotia in flooded fields even more, a Icnger flooding period should 
be evaluated. 



8. TTj.Tf^, r.w- - winter sursrLval and jMimumnir'. thre^iolds for com 
rootuDrms in field com. 

Winter Survival 

The objective was to detemiine the feasibility of mcaiitoring winter 
survival of com rootworm eggs as part of an IIM program. Specifically, 
cxar goals were to determine if significant differences in overwintering 
occur between fields, the cost of estimating these differences, and their 
usefulness in making pest management decisicais. i^proximately 10,000 
rootworm eggs that were buried in mesh bags in cornfields throu^out 
southwestern Ontario in FelLI 1986 were recovered in ^ring 1987 cind 
observed regularly for hatch. Results of this first full-scsde test 
indicated sane differences in winter survival between fields, but results 
were too variable to be conclusive. A nunber of factors other than the 
pcurticuleir field significantly influenced egg survival. These factors 
included tillage , habitat , differences between batches of eggs and 
differences in storage time after the eggs were recovered frcm the soil. 
The e:5)eriments, hcwever, were useful in redefining the protocol for any 
monitoring program. On the basis of our last winter's results, about 
13,000 more eggs were turied in mesh bags this fall. In sunmary, our 
results are inconclusive , but experiments in place this winter are 
e35)ected to satisfactorily ccrplete this research. 

Econondc Thresholds 

We obtained a third year of data relating beetle nunbers on com plants in 
August with damage the follcwing yeeir. Of the 21 fields of com that were 
monitored for beetles Icist year, seven were lost due to changes in plans 
of cooperators, (Poor com prices said our monitoring contributed to the 
decision of growers to rotate out of com.) Ocirparison of treated and 
control strips of com in the remaining 14 fields, showed that only five 
had high enou^ root ratings to suggest eccmciTiic damage. More extensive 
data on root ratings and yields in these fields shewed two with damage. 
These fields has maximum beetle numbers of 1.1 and 1.2. 
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This third yeeu: of data was similar to that previously reported to OPAC. 
There is not a good correlation between beetle nuittoers in August cind 
subsequent damage the following year. However, again in 1987 there was no 
damage in cornfields where there was less than one western equivalent the 
previous August. This part of the reseeuxh is ocnpleted; the no-danage 
threshold of one beetle per plant can be used with scire ccnf idence based 
on three years of data. 

Our second objective relating to eccnandc thresholds was "to determine the 
best way of defining beetle populations, not requiring treatment". Our 
earlier research wcis based on iticmtoring 3 or 4 times in August and 
ejqiressing beetle nunbers as the average nurober of beetles per plant. The 
r^ieated visits to fields, however, were not cost effective. Anailysis of 
our three years of monitoring data oanfirmed reports in the USA that 
beetle counts can be delayed until pollen shed of com in the fields. In 
cill instances our beetle nuntoers during pollinaticxi were eis hi^ cis during 
the weeks before pollination, (i.e. There is little likelihood of missing 
large ovipositing papulations that disperse fron the fields before 
sampling begins.) 

For increased protection against econanic losses in fields vhere no 
treatment is advised, we have adjusted our threshold to the maximum 
average number of beetles found on any sanpling date rather than the 
average secisonal numbers. To optimize our sairpling effort, if a field is 
above one beetle per plant, we recamend treatment and the field is not 
revisited. If there is less than one beetle per plant on the first visit, 
then the field is checked again in a weeJt to ten days. This method avoids 
wasting cur time on fields that eire eibove the eooncmic threshold, and 
enables scouts to concentrate their secoid set of sairples on fields with a 
good likelihood of not requiring treatment. The ccnputer program has been 
adjusted accordingly and was used by the Ontario Ministry of Agriculture 
and Food in their pilot pro j ect this year , The pro j ect on beetle 
monitoring wcis ccnpleted. 

Larval Movement 

The intent ei^ressed in the Icist OPAC ^jplication was to si^port this part 
of the total research program cai com rootworm frcm another source but 
this was not successful. Hcwever, this research was an essential part of 
the program in si^jport of IIM en field com. With the help of sane 
department support of the graduate student, and seme adjusting of the OPAC 
budget, this project vas ccsitinued with OPAC help. 

Our hypothesis was that differences in the establishment of the newly 
hatched larvae in June contribute significantly to the differences in 
rootwDrm damage between fields. This research, therefore, si^^plements the 
research on winter survival, cind will indicate which is the best target 
for monitoring. Vte have determined the effects of various soil factors 



- 23 - 



such as moisture, soil type, and bulk density an movement of first-instar 
larvae thrco^ the soil. Within the range of soil conditions that are 
encountered in cornfields in JUne, there is, in fact, great variation in 
the aiwDunt of leurval movement in the soil. For instance, both wet and dry 
conditions limited the movement of larvae which was optimum at 24% soil 
moisture by wei^t. Balk density, on the other hand, had little effect 
under our conditions. Ihis part of the overall research project will be 
finished by sprixiq. 

9- rMJIKNER, P.. AUJEN, W-R-, and IKIHBtE, R.M. - Develccment of a 
ncnodcnal antibody prci^e for e^s and larvae of the parasite 
Rioletesor omiais weed (HymencpteraiBtaocnidae) . 

The spotted tentiform leafioainer, Fhyl Icnorvcter blancardella (F. ) , is a 
commercially important pest of apple trees in most Great Lakes and eastern 
maritime regions. Control has relied solely on the use of chemicals to 
vrtiich most leafminer papulations are developing resistance. To combat 
resistance, the use of broad spectrum pesticides has increased, with the 
result that population levels of natural eneanies of the leafminer have 
been reduced to levels vAiere natural ccffitrol of the pest is no longer 
significant. Additionally, this situation has led to increasing control 
problems with pest mites, since population levels of predacious mites have 
been similarly reduced by the use of broad spectrum pesticides. 
Consequently, the number of miticide applications has iixareased by as much 
as six- fold. 

With the knowledge that a braconid endoparasitic wasp, Rioletesor omiqis . 
has successfully maintained leafminer populations below damaging levels in 
unsprayed orchcirds, a project was developed to determine if control by the 
parasite could be incorporated into pest management strategies, thereby 
reducing d^sendence on pesticides and favoring re-establishment of other 
biological control systems. To this end, we sought to develop an assay 
procedure that would facilitate both early detection eind reliable 
estimations of the prevalence of parasitism in orchards, thus aiding in 
decisions on the need for pesticides and their timely use. A similar 
assay also was required to investigate the significance of various 
observations, such as the increcised sensitivity to pesticides ejdiibited by 
parasitized leafminer larvae among both pesticide resistant and 
susceptible populations. The procedure of choice had to be both sensitive 
cind specific for the parasite, and be easily handled by technical and 
extension personnel. It had to be capable of handling Icurge and Vcuriable 
numbers of specimens in relatively short periods by one or at most severed 
persons, eind, as an alternative, had to facilitate testing of stored 
specimens to accommodate secisonal shortages in maipcwer. The long term 
benefits to be recilized fron the development of such an cissay procedure 
would be a precise understanding of the parasite-host relationship and the 
effects of horticultural practices on this relationship. 
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A serological assay procaedure vas considered tlie choice for meeting the 
test requirements. In order to desrelcp the procedure, a simply of high 
qucLLity antisera had to be produced. This phcise of the project was 
carried cut in 1987 under an OPAC grant received by Dr. Peter FauUmer of 
&ieen's University. He and his staff utilized ncnoclonal antibody 
technology to produce a library of hybridcnia cell lines that produced 
antibodies to parasite eggs or larvae. Ihese cell lines were developed 
frcm ndoe that had been inrunized with washed parasite eggs that were 
chemically disn:5Jted by a procedure developed by cne of the grant co- 
recipients (Dr.W.R, Allen) . These euitibodies will be used in the second 
phase of the project which will entail both the develcpnent of the 
serological assay procedure and its field evaluation at Agriculture 
Canada, Vineland Station, 

10. FTTZ-JAMES. P., ATKDBCN, M- and BHWES, J. - Yield stixiies of a 
putative com rootMona pathDgen. 

Unusual Bacillus isolates were recovered in 1983 by Drs. Aronson and Dunn 
of Purdue University from an "organic" farm in Indiana where cornfields 
not treated with pesticide were continually free of western com roatworm 
(WCTW) damage . Nei^ibcuring acreage in \rfiich WOW was chemically 
controlled failed to yield these particular isolates. The various 
isolates proved to be a unique species of Bacillus laterosporus forming an 
unusual para^)oral body. In preliminary laboratory and greenhouse studies 
we demonstrated that this bacterium could protect com plants from the 
damage of Vfestem Com Rootworm ( Diabrotica veraifera ^ . However, seme 
laboratory tests at Purdue University and a preliminary field test at 
Ridgetcwn failed to confirm our initisil positive f iixiings . Failures 
appecured related to dose, time and method of inoculum application. 

In 1987, 12 plots, were established in a field that had grown sweet com 
for the past 6 years withcut pesticide a^aplication. Each plot contained 4 
rcws 4.6 m long and .8 m apart and were spaced 1.7 m from neicfibouring 
plots. All plots were seeded with OHIO 43 com seed on May 26th. 
Diabrotica e^s taken from 2-4QC storage were spread on filter paper 
strips (20 eggs/strip) en May 22 and incubated at R.T. with hi^ humidity 
in the dark for hatching (80%) on June 4 at which time most com shoots 
were showing. Controls consisted of one plot with com only, two with 
com plus WC35W and one WCFW plus Counter insecticide (12-20 gr/row) . 
Other plots were treated prior to the additicxi of the about-to-hatch egg 
papers with both sporulated and vegetative (log) cultures of the test 
strain and with control cultures of regular Bacillus laterosporus . 
Concentration of cells or spores varied frcm 2 x lo' to 1 x lO-'--'- per metre 
of rcw. Egg pc5)ers were placed 1-2 an frcm the developing roots. Hei^t 
of the com was measured weekly and the cote were wei^ied on Octcber 20. 
The best ccntrol grcwth performance was shown ty both the com without 
added worms and the Counter treated plots. Hei^t of plants unprotected by 
our test culture or treated with ordinary ^ laterosporus was si^jpressed 
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about 14% cffi average but were si^pressed 20-22% at days 22 to 42 after 
seeding. Si^pression of WCI5W in plots treated with 2 x 10*^, 10^*^ or 10 
^^ spores plus inclusicn of the test fi. laterosporus / m of now wcis zero, 
sliest and moderate reflectively. Yields of com given the high dose were 
similcir to those treated with Counter. The vegetative culture added at 10 
^^ cells /m of rcw shewed full protection of grcwth and a 29% inprovement 
of com yield over the urprotected controls. 

A second field occrpariscsi of com growth fron July 9 to S^jteirfcer 14 in 
rows of 30 plants grown in soil with and without a weeks pretreatment of 
the soil with spore and with vegetative cultures confirmed that the 
inclusion-free regular B^ laterosponjs showed no protection but that in A5 
treated soil (vegetative and ^x)re) 00m with WCS3f grew at a rate equcil to 
that of uninfested pleints. 

S^iarate laboratory tests indicated no innediate toxicity when Icurvae (2nd 
and 3rd instar) were es^xssed to ^sore and inclusions or purified 
inclusions of A5 . Late eidditions of culture to infected com were 
unprotective. Ihe apparent protective effect of A5 in gncwth studies 
suggests the culture, in vegetative form, either invades the very young 
larvae for imnediate or later dameige or that it blocks the receipt of 
response of the worm to the com root sigral that directs it to the roots. 

11. FRftNK, R. , HffiCN, H.E., CIH3G, B.S., and G. RTPCEY - Studies en 
the dis^pearanoe of IVrazc{]hOG, Ca^fluorfen and Qxidiazcn. 

Pvrazochos ; Residues of pyrazcphos were mecisured on ciiryscmthetnums grcwn 
in a ccranercial greenhouse In the Vineland area. No disappearance was 
observed over the 14 days before scile, A secoid experiment was set i^ at 
the University of Guelph to mecisure the dis^pecirance of pyrazophos over 
a 40 to 50 day period. In this esqperiment, residues appeared to be 
declining with a half-life of 19 to 25 days. A third ej^jeriment will be 
set 1^ to check earlier work on dislodgeable residues that indicated 
between 2 and 7% was removed by gloves after 14 days. 

Oxyfluorfen : Oxyfluorfen was c^plied to onions and soil at 312 and 625 
ml/ha in each of 4 applicatiOTis between 9 June and 29 June 1987. Sanples 
of soil and onions were analyzed at varying times until harvest. Residues 
of oxyfluorfen disappeared rapidly fron c»iion tissues and were belcw 0.1 
mg/kg in 1 to 4 days. Residues in the soil surface (0-5 an) declined with 
a half-life of 10 to 25 days. 

Oxidiazon : Oxidiazc»i was applied to cnicsis and soil during 1987 and 
samples were taken. A method of analysis was worked cut and sanples were 
analyzed on the spring of 1988. Oxidieizon residues disappeared frccn onions 
in 7 to 14 days and residues in soil declined frcm 4.7 ppm to 1.4 ppm in 
141 days. 
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12. FRANKEMttJYZEN. K, van, and NYSmCM, C. - Effects of post-spray 
%»ather en persistence of Tailing thurinoiensis (B.t- ) en 
Gcnifiexcus foliage. 

Effectiveness of aerial £.t, s^jplicatiens to control ^ruoe buaworm is 
limited by rs^id degradation of ^ray d^xDsits. No persistence data are 
available for the recently developed high potency fomulaticns which are 
the mainstay of current forest protection programs. These fomulations 
are applied undiluted and may iirpart better foliar persistence by virtue 
of the higher ccmcentration of active ingredient in the spray droplets. 

Iliis study was initiated in 1986. Residual toxicity of aerially applied 
Thuricide 48LV on white spruce was less than 2 days, despite maderate 
weather conditions. Simulated field experiments with laboratory-sprayed 
potted balsam fir coif irmed that Thuricide deposits are highly susceptible 
to wash-off by rain. In 1987 experiments were conducted to quantify the 
effects of sun and rain on persistence of water- and oil-based 
formulations and to test the effectiveness of sticiker adjuvcints to prevent 
wcish-off by rain. The relative ccntributiOTi of sun cind rain was examined 
by placing sprayed seedlings in various shelters providing a covered (no 
sun or rain) , sheltered (sun only) and exposed (sun and rain) treatment. 
The effect of stickers and fonmilation type was investigated in the 
e>5X)sed treatment. Residual toxicity wcis assessed at regulcir intervals by 
bioassay of foliage eigainst spruce budwarm larvae. 

CcrtparisOTi of residual toxicity of Thuricide 48LV in the various 
sheltering treatments revealed that rain was more ijtpartant than solar 
radiation in determining foliar persistence. There was little or no loss 
of toxicity on covered foliage (no sun or rain) . The difference in 
residual toxicity between covered and siieltered foliage (loss due to sun) 
was always less than the difference between sheltered and ejqxDsed foliage 
(loss due to rain) . As little as 0.5 im of rain caused a 25% loss v*ule 5 
mm and 10 inn caused a loss of respectively 50 and 85%. Solar radiation 
usually accounted for less than 20% of the observed reduction in toxicity 
to bJdworm. Activity half-life of Thuricide 48LV on ej^josed foliage 
varied from 1 day under rainy conditions to almost 5 days under 
predcminantly sunny conditions. 

Reduction in residual toxicity on exposed foliage was similar for two 
water-based formulations (Thuricide 48LV and Dipel SAF) . An oil-beised 
product of equivalent potency (Dipel 8L) appeared less susceptible to rain 
I?) to 10 OTTi, presumably due to better spreading and adhesion of the 
droplets. 

Protection frcm wash-off by rain through addition of latex-based sticker 
adjuvants was variable. Bond (Loveland) did not offer significant 
protecticn against rain varying fron 1.5 to 56 irm. Kicplex AC33 NP (Rchm 
and Haas) and RA1990 (Mcnsanto) offered measurable protecticn i^ to 10 mm 
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of rain. Neither of the stickers affected patency of B.t. in the spray 
mixture, 

Ihis study has demonstrated that wash-off by rain is more inportant in 
causing loss of residual toxicity than inactivatioi by sun. Persistence 
of the new hi^ potency formulations is not much better than persistence 
of older less concentrated prtxiucts. The water-beised hi^ potency 
fonrulations need stickers to prevent wash-off ty rain. Suitable stickers 
cire available and should be incorporated daring formulation of the 
product. 

13. GftXNCR. J.D, - Atxazine and netolaclilGar dissipaticn undez* three 
tillage systems. 

A study was initiated in 1987 on Brookston clay loam soil to investigate 
the effect of three tillage practices on surface and subsurfaces losses of 
atrazine cind metoladhlor applied to com. The Brookston soil is 
r^resentative of 59% of the area under agricultural production in 
southwestern Ontario. The treatments consisted of two 0.1 ha r^licated 
plots for each tillage practice (conventional tillage, ridge till, miniJTium 
till, and sod) on a poorly drained soil tiled at a d^jth of 60 cm at 12 m 
centres. All plots were graded so that surface water was dieinneled to an 
individual collection eirea at the head of the plots vAiere it passed 
throu^ a weir to record surface flow. Tile flews fron each plot were 
rronitored manually at outfall collection locations. A rainfall recorder is 
located at the site and a ccmplete weather station ( soil and air 
teitperature, solar radiation, rainfall, and wind speed ancl direction) is 
located at the Whelan Experimental Farm within 300 m of the site. Thus, a 
water balance for each plot can be related to environmentcil conditions . 
All surface and subsurface water frcm the plots is channeled to a central 
collection facility v*iere it is puirped to a drainage ditch. For each 
rainfall event water sanples for pesticide analysis eire manually collected 
fron each treatment and stored for aneilytical analyses at the Hcunxw 
Resecuxh Station. Soil samples from eacii treatment are clLso collected 
throu^ the growing secison for herbicide residue determination. 

Soil cind water saitples are analyzed by GC fitted with a thermionic 
nitrogen specific detector. A GC/MSD is used for confirmation of einalytes. 

Soil sanples collected before applicaticai of the herbicides contained 
residues of atrazine from the previous cropping year. Ihe ridge till 
treatments had residues of 59 and 28 ug/kg of atrazine on the tcps of the 
ridges and in the ridge valley, respectively. Des-ethyl atrazine 
concentrations were 33 and 23 ug/kg, respectively. Atrazine residues for 
conventional and minimum till plots were 28 and 39 ug/kg, respectively. 
Corresponding des-ethyl atrazine concentrations were 24 and 22 ug/kg. The 
sod treatment vAiich had received no atrazine had 5 and 31 ug/kg of 
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atrazine eind des-ethyl atrazine. 

Com (PicTieer 3707) was seeded at 62000 plants/ha on May 13, 1987. 
Atrazine and metolachlor were applied preemergence at the same time at 1.8 
and 2.64 )og a.i./ha, respectively. Three miixsr rainfall events were 
monitored between May 14 and June 26 and tile runoff samples were 
collected. The first major runoff event occurred June 29. Nine WDre runoff 
events were mcaiitored before December 31, 1987. Also, soil sanples for 
herbicide residue analysis were collected durijig the growing season. All 
water saitples and part of the soil sanples have been aneilyzed for 
atrazine, des-ethyl atraziiie, and metolaciilor but results on all matrices 
have not been calculated at this time. Com was harvested at the end of 
the grtwing season and yields calculated for each of the tillage 
treatments. 

Soil residues after herbicide application were 769, 974, and 1442 ug/kg 
atrazine on the ridge, minimum and conventional till plots. Metolachlor 
soil residues were 935, 1139, and 1931 v>3/kg, respectively. On Octctoer 5, 
1987 atrazine (soil) residues were 55 and 39 \jq/)^ on ridge tcps and in 
the ridge valley, and residues of 88 and 67 ug/kg were measured on the 
minimum and conventional till treatments. Corresponding metolachlor (soil) 
residues were 43, 37, 82, and 84 ug/kg, respectively. 

14. H^TJ.^ R- - ijiproved efficiency of ciianical ocntrol of white 
mold of SHc^ bean. 

The objective of the study was to determine the relationship between 
apothecia of Sclerotinia sclerotiorum in the field and the develcpment of 
yhitB mold in snap bean with a view to using this information to predict 
the necessity of fungicidcil sprays in a particular crc^. The disease was 
monitored in 12 plantings of cultivars Greencrop an3 Strike on one farm 
near Vtoodstock, Ontario. Ctoservations were made weekly on five 10 m 
lengths of row per planting between July 13 and September 7, 1987. Four 
plcintings develcped vAiite mold. Harvest dates were August 3 to September 
7 for diseased plantings and July 20 to August 31 for healthy plantings. 
At harvest, diseased plantings contained much hi^er numbers of apothecia 
(average 1.2/m of row ccmpared to 0.08/m of row) and denser canities (100% 
observed a week before disease speared. Disease incidence was hi^ily 
correlated with the number of apothecia in plots in the week before 
disease (r = 0.98) and with the total of counts of apothecia over two 
weeks (r = 0.90). Diseased plantings retained blosscms a little longer 
and received less rain than healthy plantings. The later the harvest date 
between August 3 and Septentoer 7, the higher the incidence of disease. It 
is concluded that v*iite mold in this tried weis caused largely by apothecia 
within the field and was favoured by dense canopies and the onset of 
cooler weather. This information on the relation of apothecia, canopy 
density and temperature to disease could be used to predict the 
requirement for flingicidal sprays. In the present study, applications of 
fungicide would have been useful in only four of the 12 plantings. 
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15. miMSEN, R.. CUMOns, D-R- and Id, S-T, - Develcpooent of an 
integrated pest sanagEmEnt module far the focecasting and ocntrol of 
phytcftiagaus ™i<'**g in a^ple orcharcls. 

Ihe introductiOTi of new pesticides into s^iple orctiards has destroyed 
previously effective IFM systems for the control of phytcjiiagcxis mites. 
The synthetic pyrethroids seem to be highly toxic to predatory ndtes. In 
seme parts of the USA and in the Netherlands new HM iiethods have recently 
been introduced v4iich restore the balance in the apple orctiard mite 
corplex. Ihese systems are based on selected introductions of lab-reared 
pyrethroid resistant predators and the careful selection of expropriate 
pesticides. 

Our attenpt at f onnolating a similar IFM protocol for ftitario orchards hcis 
only just started. The first stage of our researcii hcis concentrated on 
the relationships of the European red mite (EFM) and two predatory mite 
species ocnncffily encountered in Eastern Ontario orchards: Aniblvseius 
fallacis and Zetzellia mali . 

E3q)eriinents were conducted on isolated leaf discs in contained arenas in 
the laboratory. Both short term studies of cne hour of ccMitinual 
observation , and longer term studies lasting for several days with 
intermittent recording were conducted. All necessary combinations of 
species and stages were tested so as to be able to assess potential 
predation effectiveness of either predator edone, or in ccnpetition with 
the other. 

Of all the theoreticeilly considered eind tested interactions only 
surprisingly few actually ta)^ place, indicating a much simpler ecosystem 
than previously eissumed. Zetzellia is essenticilly an e^ predator: it 
will feed on EFM eggs, but is indiscriminate, and will also feed on A^. 
fallacis ecras and even on its cwn eggs. Ai fallacis on the other hand is 
an active predator which is particularly effective against protcnynphs eind 
males of EPM and of less (possibly insignificant) effectiveness against 
EE^ femciles. They do not feed on any Zetzellia stages. 

Further experiments involving other ^)ecies of mite are currently in 
progress, as it is probably inportant to gain stability in IIM-managed 
mite species corplexes throui^ species diversity. 

As soon as the 1988 growing seciscffi cormenoes, we will ccaitinue similar 
experiments in the field, and before that, ecirly in the year we will 
initiate the stage of this project leading to the production of pyrethroid 
resistant predator populations. 
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le. SIBtEY, P.K, and KftUKHlK, N.K. , - Tcodcity of micxtiencapGulated 
pennethrin to selected aquatic invertebrates and methods far 
identi^lng micxoGapGules in agnatic habitats. 

Sumrarv of Research 

HicroencapGulated pennethrin (ocnincn name: Penncc^)thrin) was tested for 
its toxicity against twD lotic invertebrates, Simalium sp. and Hvdropsvche 
sp, and two lentic invert^rates, pay^nia nacma and Daphnia pulex . stream 
inverteiDrates were o^xseed in flow throu^ bioassays, using filtered 
stream water and Guelph tc^ water, for one hour %Aiich approximates the 
pulse dose li)cely to occur during eigriculture or forest ^ray programs. 

11:50 estimates for Hvdropsvche were 4.21 mg/1 and 4.54 mg/1 for t^ and 
river water reflectively. GDrre^xxiding veilues for Similium . were 0,961 
Ttg/1 and 1,54 mg^l. Initially, these values may ^^lear high, e^)ecicU.ly 
when coTpared to the hi^ toxicity of the EC fomulation of pennethrin. 
Vte feel that several inportcint factors, individually or jointly, account 
for this effect. 

A major factor is test duration, A one hour exposure, eilthou^ recilistic 
frcm a stream contamination perspective, is likely not enou^ time for the 
release of a quantity of insecticide toxic enou^ to bring about 
substanticil mortality. Fran the point of view of non-target invertebrates 
in streams, this is beneficial. 

A second factor, also related to releeise kinetics, is that the short 
residency time of microcapsules in the digestive tracts of e^^xised 
organisms prevents the release of enou^ insecticide to bring about high 
mortality. Examination of this hypothesis can be achieved by ertploying 
identification techniques. For exairple, the senior author, in 
collaboration with Mr. C. Fortin (University of Guelph) has develcped a 
staining technique and used Vcirious substrates inclxiding those ingested by 
organisms. For penncapthrin, worth with SIM has shewn that the integrity 
of most microcapsules is maintained \span passage through the gut 
indicating that little insecticide is released. Oorraboration of this 
information shculd be possible throu^ insecticide time-relecise studies 
and residue analysis with chranatography. 

A third factor, explicable to net-spinning Hvdropsvche . is the size of 
microcapsules in relation to the mesh size of leurval nets. Microcapsules 
of pennce^ithrin range in size frcm 10-75 urn whereas the size of mesh 
varies between 100 and 500 um. As these ranges do not overlap, 
microcapsules pass directly throng the net and thus are not ingested by 
the larvae. It may be interesting to caipare these values with those 
derived frcm tests with other net-winning TricJioptera such as the 
Kiilopotamidae (e.g. Pol ochi lodes sp. and Chimarra sp.) in v*uch mesh 
dimensions are between 0.5 and 7 um. 
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A final factor may reflect the adsorptive nature of permethrin. Althou^ 
exposure is only one hour, it is possible that sane of the released 
insecticide is adsorbed to the wcills of the test ccntainers. Ocn|xxinding 
this problem may be adsorptive tendencies of the noripoleu: polymeric 
material oonprising the microce^jsules **iich vrould attenpt to "avoid" 
interaction with the polar water environment, ^ain, dirGmatogr^^y is 
necessary to elucidate this possibility. 

The acute tests with Dachnia have produced seme hi^ily variable results. 
For example, the average II^O estimate for Q^ magna was 0,285 mg/l t«t 
ranged fran 11.8 ug/1 to 16.8 mg/1. For fit culex the average estimate was 
13.2 ug/1 with a range of 1.23 to 35.7 ug/1. One factor which may 
ccBTtribute to variation in these tests may be <kdsorpticn. Ihe need to 
address this prcfclem has been discussed above. Hicroce^isule size may edso 
be ojiportant . For example , tests with a hi^ percentage of large 
microcs^Dsules, may restrict the nuntoer ingested by technia and result in 
lower mortality. Ccnversely, tests with a hi^ percentage of smedl 
microcapsules could possibly lead to higher mortality as more would be 
ingested. 

Ohere is a considerable difference in toxicity between lentic and lotic 
invertebrates. Illiis most likely reflects test duration in \^ftiich assays 
with Daphnia lasted either 48 (^ pulex l or 72 (D^. magna ^ hours ccrpeured 
to only one hour for stream invertesbrates. Ihe duration of the former may 
be enouc^ time for the release of a quantity of insecticide sufficient to 
bring about hi^ier mortcility relative to the one hour flew throu^ tests. 
Clearly, microencc^jsulated insecticides wauld have their greatest impact 
cai non-targets in lentic environments. 

Very little research has been conducted on microencapsulated insecticides 
cind little is understood about their beheiviour or short-term toxicity (a 
notable exception is the research that has been conducted with Penncap-M 
in relation to bee poiscaiing) . Ihe preliminary data we have suggests that 
toxicity is influenced by: i) exposure time, ii) release kinetics and 
iii) habitat characteristics (e.g. net mesh size) . It is possible that 
these characteristics are ccmnon to microencc^)sulated formulations in 
general such that a ccnparative stxidy of severed microencapsulated 
fomulatiGns VKXild be beneficial. 
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17. KETON, P-G.. EESlKJWriUl, D. and lACBANCE, M.A. - Yeasts anil 
miDoeeds: using yeasts to si^press fruit and seed-set in mlDcueecfe. 

Field miUweed, Asclepias svriaca . is a noxious weed and difficult to 
control . We disoovered that the little Icnown yeast, MetschnJkowia 
reukaufii is potentially a biooontrol agent which may affect the fruiting 
capabilities of the plant. It is a natural synbicnt whicti lives in the 
floral npctar. It is widespread, being found everyvAiere we have surveyed 
fran scuthwestem Ortiurio to western Qu^sec and northern New York. 
Milkweeds are unique In that the stigmatic cavity is the nectary and that 
the nectar is the germination medium for the pollen. Durii^ pollination, 
whicii requires insects, the pollinia (^lecial packages of pollen as 
produced by the plant) are moved frtm flower to flower as the insects 
forage for nectar. When the pollinium is inserted into the stigmatic 
cavity, its pollen may germinate and grow in the sugeiry nectar (ca. 20% 
sucrose) , into the stigmatic tissue to eventually bring about 
fertilization of the ovules, seed-set, and fruit develcpnent. The yeast 
is also readily transported by pollinators sucii as buirblebees, honeybees, 
flies, and moths. Studies of pollinia in sugar solutions and in nectar 
frcm flcwers that cpened in the laboratory 2ind so were yeast-free showed 
that they caways germinated. However, if the yeast was inoculated into 
the sugar soluticxis or clean nectar the pollinia always failed to 
germinate, as was the case for pollinia in nectar collected fran flowers 
which had cpened in the field (80 - 90% failure). E>q)eriments have 
confirmed that pollinators, honei^Dees at least, do not discriminate 
between sugar solutions with and without J!, reukaufii . Field trials of 
spraying the yeast twice a day for the duration of the blocm of milkweeds 
were difficult to interpret because of hi^ varieibility in the 
r^roductive efforts in the natural pcpulaticais of milkweed chosen . 
Further, we have fcund that M. reukaufii is also highly variable in 
laboratory culture. It may alter its form, but is generally highly 
proteolytic , lipolytic eind osmotolerant . Several biotypes have been 
cultured at University of Western Ontario. Thus, M. reukaufii suggests 
itself as an easily vectored floral pathogen of milkweed and v*iich has 
potenticil as an augmentative biooontrol agent for reducing seed-set, and 
henoe renewed field contaminatic«i, by milkweed. To overcone the prcblem 
of variability in milkweeds, ei^t clones were chosen in the field around 
Guelph, Fran each, five splits were made, and eacJi was planted in a 
planter box cind cared for over the sunmer. This provides for eight known 
biotypes of A. svriaca for four controlled ej^jeriments with M. reukaufii 
OTi each. The milkweeds in their planter boxes are now under straw 
awaiting e>$)erimentation in 1988, Seme yeast biotypes are in culture at 
the University of Western Ontario, also awaiting the 1988 field season. 
We also intend to expand our collection of yeast biotypes, and possibly 
milkweed biotypes cis our research progresses. 
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IB. KINGSBUEY. P.P.. and BASEQl, K- - Develcping an ispLementatiGn 
protocol for £ruit-set of the forest wildflower Pjlvaanatum niAjesoens 
in an insectioide inpact monitormg program. 

Research into the polliiation biology of Pplvgonatum T^Mbesoens was 
cxwitinued in 1987 to follow and build xjpon prelimLrary findings of the 
previous year. These indicated the potential for utilizing this species 
in ircnitoring studies evaluating iirpacts on insect pollinators. Althcogh 
fruit-set was low in manually cross-pollinated flcwers in 1987, this was 
suspected to be due to sane uncontrolled fault in experimental technique- 
P. pubesoens is still ccHTsidered to be hi^ily self-inccnpatible. Fruit- 
set was confirmed to be depencSent \ipon access to flcwers by insect 
visitors. 

The relatively minor role of analUxdied insect visitors was inplicated 
by the low fruit-set in flowers protected only by relatively coarse (1/4- 
inch mesh) hardware cloth. A list of insect visitors corprising one 
species of small beetle (Staphylinidae) , seven ^)ecies of flies (mostly 
Syrphidae) , and two species of bumblebees f Bornbos vaaans and g. perplexus ^ 
wcis ccrpiled fron two years of data. Using manipulated natural visitation 
of flowers, buntolebees were found to be the effective pollinator ccnponent 
of the insect visitors. 

Bumblebees were observed in the field to be cs^jable of reaching the nectar 
in flowers of p. pubescens . Effective removed of nectar was demonstrated 
by measurGsnent of nectar volumes in protected flcwers and es^sosed flcwers. 
Very few of the bumblebees ctoserved foraging were found to carry pollen in 
their corbiculae suggesting the subordinate attraction or value of this 
floral resource to that of nectcir. Hcwever, pollen appeairs to be the 
primary attractant for flies judging frcm the observation that they do not 
penetrate beyond the anthers as they graze pollen. Presumably, they 
seldom, if ever, contact the stigma or the necteur. 

Coiparative data on fruit-set fron three other sites await detailed 
analysis. Preliminary results suggest a wide range of natural fruit-set 
(7-35%) vAiich has not been correlated with any particular variable. 

pjlvoonatum pubescens provides an alternative to Clintonia boreal is as a 
lily-burttolebee pollination system which can be incorporated in a pesticide 
iirpact monitoring programme. 
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19- lADC, J,E. and WUC, T. - Bstabli^ment of the parasitx>id 
Holoothorax testaoelpes in Canada and assesEmsnt of its iopact en 
Rivllonorvcter blannnTtlplla, 

Holcothorax testaceioes (Ratzberg) is an egg-larval parasitx)id of the 
apple leafminer, Rivllonorvcter rinaoniella in J2^)an. This parasitoid was 
introduced to Guelph, Ontario in 1983 for biological ccntrol of the 
^xjtted tentif orm leafininer (STLM) , ein inportant pest of copies in eastern 
North America. 

STLM lay their eggs on Icwer surface of apple leaves and larvae develop 
thrcugh 5 instars. The first 3 instars are sap feeding, the last two are 
tissue feeding. H. testaceines attacks only the eggs of its host and 
develops polyembryonically throucfiout the host's larval stages and emerges 
fran a fifth-instar host. 

Adult H. testaceipes were released into an orchard at Guelph over three 
ccffisecutive grcwing seasons. laboratory and field studies have indicated 
that the parasitoid is able to develop on STLM and has becone established 
in the orchards. 

Releases were made in the University of Guelph Research Qn:hartas 
containing either semi-dwarf or standard apple trees. Since H. 
testaceipes cartpletes development and becones visible only during the 
host's tissue-feeding stages, oily these larvae were saitpled to determine 
mortality and construct the life tables for each generation of STLM. 
EUring 1986 and 1987, the date of initial sairpling was determined by a 
small weekly pilot sanple and data of STTM adult fli^t fran phercrone 
traps. 

H. testaceipes became well established at the release site during 1986 and 
was recovered fran 13.8% of STEM, during the third generation, however, it 
did not spread readily to the "control" block. During 1987 , H. 
testaceipes cutocnpeted chalcids and Rioletesor species to becone doninant 
during the overwintering generation. Morteility factors observed during 
the tissue-feeding stage t«t inpossible to identify were categorized as 
residual deaths (e.g. predation, disease, etc.) in the partial life 
tables. 

H. testaceipes shewed a limited dispersal during 1986. For instance, 
13.8% of the overwintering generation were parasitized in the release 
block tut only 1.2% in the "ooTtrol" block. During 1987, however, 
parasitism by H. testaceipes increased on STIM's overwintering population 
ccrpared to 1986, and became more uniform throughout the two blocks. 

Kirasitism due to the different species of parasitoids was not fully 
additive: vherever H. testaceipes parasitized a hi^ percentage of its 
host, other parasitoids (mainly HK3letesor spp.) shewed a drop in 
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parasitism and vice versa. However, higher parasitoid diversity cculd 
result in a mare stable biological control system regulating the ^xstted 
tentiform leafminer in Ctitario. 

20- MRKEY, S.R-, PrTBEADO, R-E. and HftSTIE, G.M. - Develcpoaent of a 
ueaUier^^tiiDQd fungicide spray ptuyidi u tn field tcnatoes. 

A model, referred to as TCM-<aST to time the amplication of fungicides in 
field tomatoes was develcped. Ihe target diseases are Early Bli^t 
Altemaria solani . Septoria Leaf Spot S«jtoria lyccoersici and fniit 
Anthracnose Oolletotrichum coooodes . Ihe model identifies when to ^ply 
the first and subsequent sprays. It has been developed using leaf wetness 
cind tearperatures as the criteria for timing fungicides rather thcin the 
more traditicMial fixed calendar ^ray reccmnendaticms. 

TCM-CAST uses laboratory oonponents developed by Madden, Pennypacker and 
Mac*Jatb (1978) and Waggonner and Horsfzai (1969) for the determination of 
Disease Severity Values (See last year's r^xsrt) . A leaf wetness sensor 
designed by T.J, Gillespie and G.E. Kidd, University of Guelph and 
manufactured at RGAT is used and with the aid of an Qonnidata datapod Model 
DP223, hourly leaf wetness and tenperature readings are tabulated for the 
calculaticn of daily Diseeise Severity Values. <Xur ctojectives were 
this year to field test TCtt-CAST, determine the rates of dissipation of 
currently-used tcmato fungicides and to ocnpare the effectiveness of 
"hcme-^made" and ccrmercial wetness sensors. 

Field Itestina TCM-<aST 

Tten tanato growers coc^serated in ccmparing their regular spray program to 
that with timings determined by TCM-CAST. Three weather station locations 
were chosen awJ growers were to reference only one location closest to 
their operation. Disease severity values were ceilculated and recorxied on 
a code-a-phone system and vpdated 3 times per week. 

Ihe method of recording and making the information available to grcwers 
throu^ a code-a-phone system worked well. Grcwers were able to ceill and 
record the TCM-CAST disease severity values at their convenience. Spray- 
timing by TCM-CAST and by the conventional method were similar. This may 
be ej^jlained either by the type of oocperators selected who, through years 
of carmsrcial experience, have learned to ^aoe their ^ray applications 
d^)ending en the weather ancVor a tendency for growers to foliar along 
with the TCM-CAST program for their caimercial spray timings. The suEtKnaxy 
assessment data indicated no significant differences in foliar disease 
ratings, anthracnose nor yield. Growers indicated an interest in the TCM- 
CAST fungicide ^ray program as a manageanent tool that cculd be 
incorporated into their farm system. 

In the initial developments of TCM-CAST, three fungicides were tefft-ftci with 
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enphasis on Difolatan 480F, the predoninant cxKnerciadly xased torato 
fungicide. Under the current registration statiis, Difolatan 480F will be 
phased cut, no longer available to Ontario tcinato growers. Ihis year, 
therefore, increased enfi^asis was placed on the other two fungicides Bravo 
500 and Dithane M45/Man2ate 200. Trials indicated that both will function 
xmder TCM-CAST with seme adjustments favouring additional application 
requireroents for Dithane M45/Manzate 200 to achieve ccrparable control to 
that of Bravo 500. 

Rates of Dissipation of Fungicide 

To better understand the intricacies of chemiceil control strategies we 
follcwed the rates of dissipation of chlorothcilonil (Bravo 90DG) and 
manooz^ (Dithane M45) over a 14 day interval. Fungicides were e^jplied 
once in July and once in August on sepeurate areas within a field and leaf 
samples were collected fran the outside and inside of the foliar canopy 
prior to, ijtinediately after, 1, 3, 7, 10 and 14 days after graying. 

IXiring the sanpling period, July 13-27, similar degradation curves were 
observed during the first 3 days for both ciilorothalonil and mancozeb. By 
the 7th day of sampling residues of both fungicides had significantly 
dissipated. Ihe level of chlorothalcaiil was, however, sli^tly hi^ier 
than that of mancozeb at the 7th, 10th and 14th days. Residues on the 
interior or inside leaves were significantly lower than on the outer 
leaves early in the spray program. 

IXiring the sairpling period, Aug. 10-24, the tcmato plants were beginning 
to senesce e^jecially by the 10-14 day period. Oilorothalonil residues 
were similar to those in the seurpling period in July with hi^ levels 
observed until the 7th day. Mancozeb residues dissipated much faster in 
the August sanpling period shewing significant losses with 48 hours of 
spray application. Less residues were observed on leaves within the plant 
canopy than leaves on the outside of the canopy. 

Oilorothalonil residues were observed for longer periods on tcmato foliage 
than the residues of mancozeb. 

Leaf Vtetness Sensors 

The leaf wetness sensor manufactured at RCAT and used throughout the TCM- 
CAST network was conpared with the sensor developed and manufactured by 
Reuter-Stcikes Inc. The leaf wetness sensor of Gillespie and Kidd was more 
sensitive to leaf wetness periods than was the Reuter-Stokes sensor. In 
June the Reuter-Stokes sensor identified leaves being wet 64.4% of the 
time when conpared to leaf wetness identified by the RCAT sensor. later 
in the suniner ^Aien it rained more often, the Reuter-Stokes sensor ijtproved 
its sensing capabilities to 77.8% of that of the RCAT sensor. There were 
intervals under li^t dew conditions where the Reuter-Stokes sensor did 
not indicate that the leaves were wet at aill. 
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21. MBOQO, E.W, , and KWDDA, Y. - Effect of prooessiirr en 
cypennettirin residues in green beans and farooooli. 

This researxii project was initiated in the Suniner of 1987. The field 
e55)eriinents were carried out at the Cai*iridge Research Statical, Cantoridge, 
Ontario. Processing was done in the Department of Food Science, 
University of Guelph. 

Both green beans and broccoli were grcwn in plots using a block design 
with three r^lications (Fig. 1). Planting dates were staggered to 
prevent the beans and broccoli and their oorrespcaiding replicaticns frcm 
maturing on the same day thus avoiding overlapping harvesting, processing 
and extraction times. Both beans and broccoli were harvested three days 
(72 h) after graying with cypermethrin [Ripcord 400 Enulsifiable 
Concentrate (E. C.)] at the rate of 140 g per hectare. Dcuble the 
reccninended rate of application was used in order to have a hi^ier 
residue level at harvest so that changes due to processing wculd be easier 
to detect. 

Etesticides were e^aplied using a tractor mcunted boon grayer with nine 
overhead nozzles on 18 inch centre. Four rcws were sprayed at a time 
using a sprayer volume of 800 litre per hectare and a grcxjnd speed of 2 
miles per hour. Prior to the experimented applicaticMi of cypermethrin, no 
other insecticide was sprayed c»i beans. HCwever, cypermethrin was applied 
to r^licates 2 and 3 of broccoli once an 17/8/87 at the reccranended rate 
of 70 g per hectare. 

Beans were harvested on 23/7/87, 30/7/87 and 7/8/87 and broccoli on 
20/8/87, 25/8/87 and 28/8/87. In the laboratory, each crcp was trimmed 
and cut into edible portiois. The cut-up portions were thoroui^y mixed 
and sanples taken for the following processing treatments : steam 
blanching, hot water blanching, canning, dehydration, lycphilization, 
water wailing and cooking. To study the influerice of storage time on 
pesticide levels, samples were placed into glass jars and stored at 
refrigeration and freezer tenperatures for varying lengths of time. 
Figure 2 shows the processing treatments used on green beans. A similcur 
set of processing treatments was used on broccoli. 

The extracticn and clean-i^ procedure (Fig. 3) adopted for these sairples 
was long and tedious (Braun and stanek, 1982) . Sanples were taken before 
and after each processing treatment. Not all the saitples could be 
worked-i^ coipletely on the same day; therefore, sanples were extracted to 
a point where the procedure could be safely stopped, and frozen until time 
allowed. Stored saitples (refrigerated and frozen) were cleaned-i:?) on the 
day specified by the experimental design. The last sairple was removed 
fron storage on 26/11/87. 



Figure 1. Field Layout 
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Figure 2. Sampliiig Points for Ccanmercial and Hone Green Bean Processing 



Raw unwashed 



Dehydration 



Steam 
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Refrigeration 
1, 3, 7, 10 
14 days 



Dehydration 
53°C 
12 h 



Freezing 
1, 3, 10 days 
1, 2, 3 Mon. 



Water 
Washing 



Cooking 
12 iron. 



Cooking 
12 mins. 



Hot Water 
Blanching 



Pureeing 

Canning 
12 rrdn. 
Retort 



Canning 
in Brine 



Total No. of saiiples per replicate = 35 
Total No. of analysis per replicate = 72 
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Figure 3. Analyticzil Method 
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Ttie planting, spraying, harvesting and processing were aoccrplished vdth 
very little difficulty. Hcwever, problems were encountered with the 
fined gas liquid chraratography (GUZ) analysis using an electron cc^rtxire 
detector (GC -ECD) (Tractor Itodel 550) . O/ing to these problems, the 
results of analysis were not available, but the project will be catpleted 
by mid-summer, 1988. 



22. MdHX). D.G.R.. TCMLIN, A-D., TOIMftN, J-H. and WOSnECBAPT, 
J.W. - Assessanent of the potential of Meociiara bilineata fccr thie 
ocntrol of root maggots in the heme garden. 

Mpnc^ara bilineata (Ab) is a parasitoid of severed root maggot species, 
iiK;luding the cabbage maggot, Delia radicum (CM) , emd the onion maggot, 
Delia antioua (CM) . As release of Ab in ccnmerciEd onion fields in 
Ihedford to control CM met with limited success, it was decided to 
evcduate the effectiveness of Ab to control CM and CM in the more 
restricted environment of the hanre garden. 

Fran 62 volunteers for the garden experiment, 24 were selected based 
primarily on garden size (400 - 1500 sq. ft.) and location within the 
city. They were divided into 3 grot^ss. Ten ccnprised the Release groi^ 
which received weekly releases of Ab, 10 in the Control group (no AB 
release) and 4 in the Intensively Monitored grot?) (no AB release) . Ihe 
average garden size in each group was roughly the same and each group had 
equal numbers of "organic" and "non-onganic" participants. 

Ab reared on diapausing pi^jae of CM, were released in gardens at the rate 
of 1000/week/ga^en throughout the season (21 weeks) with the exception of 
weeks 3, 4, and 5 of the experiment, v*ien only 600 Ab/week/gcirden were 
released. All beetles were marked with a fluorescent orange or green 
pigment before release to distinguish them frcm the natural pppulaticm. 

Four plantings of radishes and three plantings of onions were established 
for evaluation of CM or CM damage, respectively. Pests and parasitoids 
were monitored in all gardens with a yellcw water pan trap and a barrier 
interception trap. A Masner flii^t interc^tion trap was also included in 
the intensively monitored gardens. 

Populations of native Ab in heme gardens were very low with the exception 
of two gardens. Of a total of 74 unmarked, naturedly occurring Ab 
captured cdl season in all gardens in barrier interception traps, 41 were 
caught in two gardens, 12 in number 18 and 29 in number 16, Yellcw pan 
water traps were scfftevrfiat less efficient than barrier traps, capturing a 
total of 29 unmarked Ab, of which 6 were in number 16. This uneven 
distribution pattern, at present unes^lainable, requires additional study. 

Scmevrfiat to our surprise, populations of the predatory tiger fly, Coenosia 
ticrrina (Ct) , were extremely hii^ in the heme garden environment compared 
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to pcpjlations collected fron oaimercieO. fields. A total of over 6000 Ct 
were captured in the 20 gardens, for ein average of 300 per garden. Ct 
were caught in rou^y equal nuirfcers in Control and Release gardens. The 
effect of Ct on CM and CM populaticMis is urioxwn, although it could be 
considerable as Ct consume 2-3 CM or CM adults per day in cc^ivity. 

The usual three generations of CM were reduced to two by the extremely hot 
weather during July and August. CM were, in general, widespread 
thrcu^icut the city hut hy chance, the average number of CM flies in the 
Control gartiens were twice as hi^ as in the Release gandens. Dcunage in 
the Control geu^dens due to CM was highest in the early sesiscxi (39.8%) and 
decreased to an average of 5.8% in the last planting. Damage in 
individual Control gardens ranged frctn 0-73%, 

Damage in Release gardens averaged 1/4 that in Qxitrol gardens (Release 
2.8%, Control 15.5%). Althou^ all plantings in Release gardens had less 
damage than Control gardens, the reductiois were statistically different 
in only plantings 1 and 4. Poor germination due to very dry conditions, 
flea beetle damage, gardener and cat activity, and miscellaneous other 
problems reduced the total number of successful evaluations that could be 
included in the calculations thus reducing the efficiency of the 
statistical test. Damage in individual Release gardens ranged from 0-25%. 

There were caso caily two generations of CM and populations were twice as 
hi^ in Control gardeais cis in Release gardens. Early season damage in 
COTtrol gardens was hi^est in the first onion sets (40.3%) and lowest in 
the bunching onions (5.2%) . Damage in Clantrol garxSens averaged 22.1% over 
the secison and ranged frcm 0-100% in individual (Control gardens. 

The average damage in Release gardens was jxist over 1/2 that in the 
Ctontrol gardens (Release 12.1%, Control 22.1%). The differences between 
Release and Control gardens, hcwever, were not statistically significant 
because of the limitations mentioned above. Damage in individual release 
gardens ranged fron 0-55%. 

23- NEALIS. V. - I^rasitoids and pest management of the jack: pine 
budwDrm. 

The recent outbreaks of the jack pine budworm f Choristoneura pinus pinus 
Free.) in Ontario have provided an opportunity to investigate the 
relationship between parasitoids and patterns of natural mortality in 
fcudworm pcpulaticais. In addition, an ej$)eriinental program has been 
initiated to answer specific questions pertaining to natural parasitism 
and pest control c^ierations; inproved forecasting, targeting and timing 
for insecticide application. The errphasis of this program is on the 
conservation of naturally-occurring parasitoids and the role of these 
parasitoids in collc^ing populations of the jack pine btriworm. 
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the first OPAC-^xDnsored project (1985) was the development of a sanpling 
method to estuiate mortedlty \^ch was due to the occurrence of two ccxnncai 
parasitoids overwintering within the budworm. The premise was that such a 
method would permit forecasting of natureil moirtality and cLLlow pest 
ccmtrol officers to identify areas v4)ere peurasitism was hi^ enough to 
make spray cperations unnecessary. It was first necesssiry to define a 
sanpling method for the overwintering stages of the jack pine budworm and 
then extend this method to the estimation of parasitism. This has been 
ccnpleted and a icanuscript is in preparation. 

The second project addressed the problem of ^ray timing . I was 
interested in demonstrating that, once a decision to spray has been made, 
C2u:eful timing could not only adiieve good control but ^>are resident 
peurasitoids. Ihis first required the identification of instars in the 
jack pine budworm (Nealis, 1987, Canadian Entcmologist 119:773) and 
develcpnent of a degree-day model for both the budworm and its parasitoids 
[Lysyk and Nealis, 1988, J. Boon . Entomol . (in press) ] and then 
experimentation to determine the effect of different timings of the 
coTinonly used insecticide, Bt, on rates of parasitism in surviving budworm 
(with van Frankerihuyzen) . The prelimircury experiments shew that, using 
conventional timing of the ^ray , there is differential survival of 
parasitized individuals. Ihus Bt, eis ein insecticide, is ccnplementary to 
natural mortality. By using our degree-day model we eure new better able 
to design an e>5)eriment v*iich will further refine these ideas and 
prescribe a spray window which taJces maximum advantage of naturally- 
occurring parasitoids. 

Ihe current OPAC pro j ect , to elucidate the roles of parasitoids in 
collapsing jack pine budworm populations, is the most fundamental and 
chcillenging of the studies which have been initiated. But it is a crucicil 
question \^ich will inpact on how we propose to manage this pest in the 
future. Ihe study draws heavily on the theory cind methods developed for 
population dynamics of the spruce budworm. This theory is relevant for 
jack pine budworm because the species of parasitoids involved eur^e the same 
and both bjdworm pests exhibit systenatic fluctuations in population 
densities. What is particularly interesting in jack pine budworm is the 
relative brevity of the outbreak phase and the abn^rtTiess of the collapse. 

Follcwing the severe and extensive defoliaticffi by jack pine budworm in 
1984 and 1985, populations collapsed dramatically, first in northeastern 
Ontario (1986) and then in northwestern Ontario (1987) , Ctoservations in 
1986 revealed that peirasitism in these plots was very hi^ (>75%) , 
particularly parasitism of the late-larval stages. These ctoservations 
were pertinent because theory predicts that it is mortality in the late- 
Icurval stages vAiich has the greatest ijtpact on the subsequent population 
trend. 

With the cooperation of the Forest Insect Disease Survey in Sault Ste. 
Mcurie, an intensive study of natural mortcility in eill life stages of the 
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jack piJie fcudwonn in 6 unsprayed plots in northwestern Ontario was 
launched. In addition to the early spring sanples v*iic*i allowed testing 
of the sairpling method for the overwintering parasitoids, branch sanples 
were made at weekly intervals throuc^Kiut the feeding period. These 
branches were returned to Sault Ste. Marie where all buawonn ana 
parasitoid oococns were renoved and oounted, Ihe bodworms were reared on 
an £u±ificicil diet to determine the frequency and identity of the 
parasitoids present. We were thus able to determine seasonal trends in 
the density of tudworm as well as stage-specific mortality. The results 
will be presented in more detail at the annuea meetir^ but, in sumnary, 
each of the 6 papulations were norted by hic^ levels of parasitism 
thrcughcut the larval and pi^al stages. Parasitism in overwintering 
larvae ranged frctn 11-27% and this was ccnfirmed by estimating these rates 
of parasitism again at the 3rd and 4th instar. The rates of parasitism 
were especieaiy marked in the large larval collections (60-65%) and in the 
p.?)al stage (55-72%) . It should be noted that expressing parasitism as a 
relative measure (percent parasitism) is frau^t with quantitative 
difficulties . The biases that arise , however, inevitably lead to 
underestimation of the true frequency of parasitism. Althou^ we cannot, 
therefore, give an exact value to the level of parasitism at any one 
stage, we can certainly conclude that parasitoids inflicted a significant 
level of mortal ity to the budworm and that the highest levels of 
parasitism occurred in life stages in \^iich the iirpact of irortality on 
population trends was greatest. We also know that these populations have 
collapsed and therefore a correlation exists between high levels of 
parasitism and pcpulation declines. 

The significance of these cOTiclusions are considerable. If these patterns 
are coninon, then we can expect jack pine budworm outbreaks to be short- 
lived and the damage, perhaps tolerable. Even where spray operations are 
advised, one year's protectiCTi may be sufficient. There is good evidence 
that after 1 to 2 years of hi^ population numbers, the parasitoids will 
increase to a level \*iere a population collapse is iimiinent. Even if 
foreccists based on egg mass or overwintering larvae show a potential for 
defoliation, that defoliaticai will not ensue. Ideally, prediction of 
population trends so that we knew vhen and \Aiere natural mortality will be 
sufficient to protect cur trees is a primary applied goal of population 
studies. Although we are a long way away from that capability, the 
studies supported by OPAC have contributed significantly to our 
understanding of natural mortality in jack pine budworm populations and to 
the development of methods for more effective forecasting of natural 
control factors. Collectively, these studies form a decision-si^port 
system for pest managers facing limited operaticHTal resources cind a 
responsibility to protect resources in an effective and environmentally 
sound manner. 
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24. SftNEBS. C.J, , - Dsvelcpaent of sex phercmcne txaps for 
ncnitarljig jeicX-pine buciwann. 

The long-term objective of this study, was to produce a system for 
monitoring fliictuations in jack-pine budurorm pcpulaticai densities, similar 
to tl^t now operational for the spruce budworm, which was developed with 
OPAC support. Such a system would permit the forecasting of iirpending 
outbreaJcs which would cillow forest management to teike action before the 
crisis stage. 

Ihe first st^ in the develcpment of a sex phermone monitoring system is 
the identification of the sex phermone. As a result of an Ontario 
Ministry of Natural Resouroes contract in 1983 and 1984, the New Brunswick 
Research and Productivity Council (RFC) identified 4 ocmpcnents of the 
pherorone blend, but althou^ vcirious corfcinations and ccncentrations of 
these have been assayed, they do not ^jproximate the attraction of a 
virgin female moth. RFC, and more recently, the chemistry department of 
SinK>n Fraser University (SRJ) , are continuing chemical analyses of natural 
pheronone extracts. The objective of this study is to provide the insects 
necessary for phercmone extraction and to Ccurry cut laboratory and field 
biocissays to determine the biological activity of chemical samples 
provided by the chemists. 

One person was hired to work hcilf-time for half the yecir on reeurings. A 
total of over 75,000 second instar leirvae were reared during 1987, 
yielding 15,000 pupae, \Aiich were shipped on a regular weekly basis to 
RFC. This required 11,000 caps of synthetic diet, for a total of 45 
gallons of diet. 

To bioassay chemical mater icil, a new wind tunnel has been constructed, 
which cdlcws testing on spruce budworm to be carried out independently of 
current e>5)erimentation in our laboratory. An effective bioassay has been 
developed. By holding insects at appropriate li^t/dark cycles, close to 
100% of the males tested respond to Ccdling females. The ultimate assay 
was to test candidate chemicals cis lures in traps in the field. 

Results to date have been disappointing. laboratory wind-tunnel bioassays 
were carried out on chemicals provided by RFC and SFU, and both RFC and 
SFU provided chemicals for field testing in 1987. Virgin females were 
used as standards in these tests. They caught on average 13 males each; 
the most effective synthetics captured only 6 per trap, indicating the 
need for further chemical analysis. 

Rearings to provide insect material for aneilyses and bioassays will 
continue until April 1, 1988. Field assays will be carried out during the 
summer of 1988. After this progress will be evaluated to determine the 
merits of further investment of resources. 
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25. SERRS. M,K. . PTTTS, M. and R-R- H3GKAW - Thrediold far potato 
Ipflfhnfpers en potatoes in Cntario. 

a. THE EFFECT OF PCrTMO lEAFHOPFER CW 1HE GKOWIH AND YIELD OF POTATOES 

The potato leafhcpper is an iirportant pest of potatoes in Southern 
Ontario. It does not overwinter in Canada, however, but disperses north 
from the Gulf Coast each ^ring. Dairage to potato pleuits is caused by the 
leafhopper extracting sap frcm and destroying the phloem tissue. Ihis 
results in a disn^Jtion in the translocatioi of photosynthates to the 
develcping tubers. 

Because of the indirect nature of feeding by the insect, the exact 
relationship between leafhcpper numbers and changes in growth and yield of 
potatoes is not kncwn. As well, there has been seme suggestirai that 
potatoes are more or less affected by leafhcpper infestations depending on 
the grcwth stage of the plants. 

In experiments conducted at Cambridge Researcii Station both in 1986 and 
1987, potato plots which were infested during various growth periods with 
potato leafhcppers resulted in tuber yield losses of ip to 35% over 
sprayed check plots . The tuber initiation ( flowering) stage of the 
potatoes was found to be the most sensitive to leafhcppers \Aiile the tuber 
tuDcing stage was unaffected by leafhcf5)er feeding in terms of 
photosynethic rate and yield. 

b. IMPACT OF POTATO lEAniOPPERS OtJ PCrTATOES IN SOCTIHERN ONTARIO 

Yield loss due to infestations of potato leafhcppers on potatoes was 
evaluated in three locations in 1986 and 1987. In each season plots wer^ 
established at the Cambridge Research Station at Guelph, the Agriculture 
Canada Research Station at Harrow and at the Horticulture Research 
Institute at Simcoe. Plots (4 rows x 15 m) of "Siperior" jxDtatoes were 
planted and 5 treatments represented levels of control based on weekly 
monitoring of the leafhcpper density in each plot. Thresholds of 100, 50, 
25, and 10 leafhcppers per 20 sweqp sartples and an untreated control were 
established and the plots sprayed with Mcxiitor or Decis v*ien the 
pcpulaticos exceeded these levels. Yields of the plots were assessed by 
harvesting the centre two rows of eadi plot. 

Data for 1986 was presented previously. At eacii location, differences in 
yield were due to the levels of leafhcppers maintained in each plot (Fig. 
1) . Yields varied among the three locations so the data were not ccmbined 
for analysis. At Cairbridge and Harrcw, where significant yield reductions 
resulted frcm leafhcpper feeding, a 10% loss resulted fron mean leafhcpper 
pcpulaticffis of 12 and 23 leafhcppers per 20 sweep samples, respectively. 
These densities of leafhcppers were maintained with 3 and 4 insecticide 
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applications at each Icxxition, respectively. 

In 1987, differences in yield were again correlated with different levels 
of leafhoppers (Fig. 2). Yields varied sufficiently among locations so 
that data were analyzed s^)arately . Yield response to leafhcfper 
infestation was similar at Cantoridge and Harrcw. A 10% loss resulted from 
infestations durii^ the season of 20 and 27 leafhoppers per 20 seep 
samples, re^)ectively. At Simcoe, yields were ca. twice that at the other 
locations. Yield response was significant, but only at the hi^iest level 
of infestation (untreated oOTitrol) . A 10% loss in yield at Simooe 
resulted fran an average leaflK^per density of 40 per 20 sweep sample. 
Three applications of insecticides were required at each location to 
maintain leafhcpper populatiOTis at levels \*uch did not result in yield 
loss. 

Yield of potatoes is influenced by many stress factors. Feeding by potato 
leafhoppers adds to this stress and c^pears to cause yield loss v*ien their 
populations exceed 15 to 20 leafhoppers per 20 swe^ sanple over the 
season. Moisture stress and other pests likely obscure this relationship 
and more information must be obtained before a reliable estimate of the 
impact of leafhcpper infestations can be established. 
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26. SMTIH. S.H. ■ - A barrier-strapping tedmique fca: tlie ocntrol of 
Gliscfarocfailus ouadrisionatus (CDleoptera: Nitidilidae) anl 
a*ffiHss ii H iL of the dispersal behaviour of the beetle between 
ras^Aserry, ooon and tcmato fields. 

The Prcblem 

The s£^ or picnic beetle, Glischrociiilus ouadrisianatus (Oolecptera: 
Nitidulidae) (scroetimes kncwn as a 'TDeer bug**) can be a serious pest of 
tcmatoes, com, melon and raspberry crcps in Ontario, In the Waterloo 
region of the Province, this insect has becone of increasing ijtportance 
during the past decade, but has not received much recent attention frcm 
g^plied entonologists or crop-^)rotection fyecialists. Not only is the 
insect a pest of hi^-value crops, it may serve as a vector of fungal 
diseases. Moreover, the habit of the adult of attacking the crop near the 
time of ripening mate pesticicJal g^iproaches to its control unaccs^rtiable. 
Moreover, the adult insects are ciTptic and would be difficult to "hit" 
with pesticides in any event. 

These beetles respond to many baits and the literature has several r^wrts 
of them being attracted to fermenting vegetable matter, ripening fruit, or 
"yeasty" substances such as ale or sparkling wines such as chaiipagne. 

Given the difficulty of pesticidcil ccaTtrol, ot is desirable to develop 
other approaches. 

The objectives of the project aire: 

1. To develcp ein efficient, inexpensive, long-lasting trap for adult sap 
beetles. 

2. To find suitable chemical attractants that could be used in a trap. 

3. To demonstrate that a trapping strategy can be effective in reducing 
numbers of beetles on chosen crcps. 

All traps were baited with 30 g of banana. They were set out in a 6 x 6 
Latin-square design in a raspberry field at New Hamburg, Ontario. Within a 
rott, traps were 24 m apart; columns were 6 or 12 m apart, the distcinoes 
varying to ensure that trap columns had intervening rows of raspberry 
ccines. 

Cc^Jtures varied markedly across both tr^ designs and replicates. The 
variance across replicates is due, in part, to seasonal trenc3s in beetle- 
pcjxilation sizes. TVo trap designs, the newspaper tre^* (that had been 
hi^ily successful in earlier work in Quebec) and the Rieroocn trap, were 
markedly inferior. The other four traps were highly successful in 
capturing large numbers of beetles. The relative ranking of the traps 
d&perdied to sane extent on the replicate, but the flower-pot trap was 



- 49 - 



Table 1. Trap Descriptions 

Itie tr^js tested weare berth (xmnercially available and home-made devices: 

1. Ellisco trap 

This is a ccramercially available trap for Japanese beetles (Trece 
Inc., Salinas, CA) . For use in the present project, the trap wcis 
similar in design to the trc^ used by Aim et al, (1985) except that 
the top porticai of these traps is now meide of plcistic and the trap 
does not have a bait receptacle. For our e35)eriments, the bait was 
placed directly in the Mason-jsor capture unit. 

2. Kin trap 

Itiis is a hone-made design, sli^tly modified fron a design published 
by Attwater (1982) . It consisted of two round, aluminum pie pans 
(diameter 21.5 an), spray-painted flat white and clamped together 
with 4 heavy-duty binder clips to form a cavity. Ei^t triangulcir 
slits around the edge and one circuleu: hole in the centre were cut in 
the top pan. Ihe metal in the centre of eacii trizingle Wcis bent in to 
permit entry of the beetles. 

3. Flcwer pot 

This is a modification of Xiickmann*s (1963) design. It consisted of 
a 6-L, black, coarse-plastic flcwer pot (the type that is so ccramonly 
available at nurseries in Ontario in the spring) with a white funnel 
(19-Gm diameter), covering the mouth. A hole (1.0 x 0.5 cm) was 
drilled 2.5 can frcan the bottcan of the pot, covered with fine nylon 
mesh to prevent overflew. 

4. Multipher I trap 

This is the commercially available bio-control trap (Services Bio- 
Controle, Ste. Foy, Quebec) . 

5. Eherocon trap 

These are the conmercially available traps from Zoecon Industries 
(Port Perry, Ontario) . 

6. Newspaper Trap 

This is a hone-made trap consisting of a wet paper towel containing 
the bait, rolled i^ inside a section of newspaper, secured with 
masking tape. 
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either the best or the second best tcsp in terms of absolute nuntiers 
caught. Given that in inost trials, the four traps were statistically 
indistinguishable, a choice among the traps can be based on econanics, 
durability, and ease of construction and use. Clearly the flower-pot 
design is the design of choice for further studies and for control. 

Qientical Attractants 

Vfe tested 4 synthetic chemicals for attractancy in the field to adult sap 
beetles: N-kxityl acetate, propyl prcpionate, isobutyl acetate and 2, 3- 
fcutanediCT^. Banana and water were used as controls. In all of our 
replicates, n-fcutyl acetate and prcpyl prcpionate were the irost 
attractive cotpounds. However, these studies were conducted towards the 
end of the field season vAien beetle nurttoers were declining. As a result, 
we were unable to statisticcilly distinguish between these two 
attractants , even thou^ the rank order was consistent across 
replications. 

Dispersal 

A mass-trapping effort was conducted in the Ancaster region (on a farm 
with both raspberry and itielon crcps) in late August. Ellisco traps were 
baited with banana. Trapped beetles were removed frcm the traps after 48 
hours, counted, cind stored for an additional day for purposes of marking. 

Beetles were marked with fluorescent powder and released into the 
raspberry field. Beetles were re-trapped from the field using arrays of 
banaina-baited Ellisco traps placed in ccmcentric circles euxund the point 
of relecise. The trap arrays covered an area of about 1600 m^. cata is 
being tabulated. 
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27- SOUSA MftCHADO, V, and ALI, A- - Alternative hexi>icides for 
allidochlGEr in onicns. 

Field evaluatiCTi of metolaciilor e^jplied preemeargenoe at 1.92 kg ai/ha 
followed by CIPC at 4.5 kg ai/ha resulted in good weed ccntrol, \xp to the 
3 fully developed leaf stage of onion. Hi^ier rates of metolaciilor at 
2.65 kg cii/ha effectively contarolled weeds, with no phytotoxicity evident 
on the onion plants . Residue aneilysis at harvest , indicated non- 
detectable levels of <0.02 lig/g in the onions, with either of the low or 
hi^ tiTBatanents of metolachlor. However, metolaciilor residues were 
detected in the soil sanples fran the treated field plots at harvest, 
ranging fran 0.5 to 6.7 ug/g. Aoetociilor at 0.5 kg ai/ha preemergence or 
cyanazine at 1.75 kg ai/ha early loop also provided good weed ccntrol, tut 
the cyanazine treatment proved phytotoxic to the onion seedlings, 
cynmethylin applied preemergence also resulted in crcp phytotoxicity. 

At the postemergence level when the onions had reaciied the 2 to 3 fully 
developed leaf stage, split applications of oxadiazon consisting of three 
sprays of 0.4 kg ai/lia each at two week intervals, resulted in very good 
weed control with no onion phytotoxicity. ^plications of lactofen, 
bentazon or broroxynil at the levels tested, caused sane crop 
phytotoxicity . 

Metolachlor and CIPC preemergence follcwed by oxyfluorfen or oxadiazon 
postemergence, may prove to be good potenticil substitute herbicides for 
allidochlor cind do merit consideration for the minor use registration 
process. 

28- STEmEKSCN, G.R- , BCMHEY, C.S. and IXLER, Z. - Bersistoioe, 
mobility and activity of sulfcnyl urea hecbicides in an Ontario soil. 

A field study was initiated to examine the ctiemical and biological 
persistence of chlorsulfuron in an Ontario agricultural soil. Analysis of 
samples by gas 1 iqiiid ciircmatography is under way to examine total 
chlorsulfuron persistence as well as leaching to depths of 0-10 an, 10-20 
cm and 20-30 cm in the soil. At the end of the two year study, coipanion 
sairples will be bioassayed with lentils to permit a ccmparison of chemical 
persistence with disappearance of biological activity in the soil. 

Bioassay studies with com, \Aieat, sunflcwer, peas, lentils, faba beans, 
and edfalfa indicated that lentils and eilfsilfa were the most sensitive 
bioassay plants for chlorsulfuron. lentils were also the most sensitive 
bioassay plant for picloram, a more established and more widely used 
herbicide whicii was included in the study for ccnparison purposes. 
Concentrations of chlorsulfuron as lew as 0.1 pfi) (ug/kg) in soil still 
caused visual and quantifiable injury to lentils and alfalfa. The "no- 
effect level" for chlorsulfuron with the most sensitive plant species in 
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our study was 0.01 ppb (0.01 ug/kg soil). At present the detection limit 
for chlorsulfuron in soil with gas liquid chranatogr^iiy techniques is 
approximately 0.2 ppb (0.2 uq/kg) . Ihus, there is definitely the chance 
for biological activity at levels lAiich cannot yet be detected chemically. 

In ccnparative soil mobility studies with soil thin layer chromatography, 
three sulfonyl urea herbicides: chlorsulfuron, sulfcmeturon methyl and 
metsulfurcsi methyl were moderately to hic^y mobile in Guelph loam soil. 
Mcbility was greater v*ien the pH of the soil solution was increased but 
co-treatment with increasing levels of slmazine did not eilter mobility. 

29, STCKES, P.M. and WIEimviE, D, - Pesticide residues in lichens 
frcn the northern Great Lakes basin: an assesancnt of a bicmcnitor. 

cryptogams have been used extensively in the past as bicmonitors for 
inorganic pollutants including sulphur and metals, most frequently in the 
context of local or point souroes of air-borne pollutants. We have 
attenpted to establish the levels of orgcuiic air-borne pollutants , 
including organochlorine pesticides, in lichens frcn a number of remote 
cirecis in Ontario. CXir goal is to determine the feasibility of using 
lichens to detect long-range transport and subsequent deposition of air- 
borne contaminants. We have as our objectives to determine the levels of 
pesticides in lichens in Canada, ccrpared with those in other parts of the 
world, and to assess the within-site and between-site variability Cladina 
ranqiferina . Furthermore, by looking at the ratios of the original and 
the transformed canponents of certain pesticides, we hoped to be able to 
determine whether the sources were old or recent. In 1985, we saitpled 
from 10 sites across Eastern Canada, and found low but measurable residues 
of several persistent pesticides in all sites. In 1986 and 1987, we have 
saitpled 45 sites in the Upper Great lakes basin. In general, levels of 
pesticides in Canadian lichens are quite low coiparBd with tlxjse in 
mainland Europe , Scandinavia and the United States . In addition , a 
comparison of the relative amounts of the different forms of DDT and BCH 
suggests aged residues rather thcin recent sources of these coiponents. 
The 1987 study will also attempt to relate the accumulated organics in the 
lichen with concentrations in precipitation, in order to determine the 
ability of the lichen to reflect real differences among areais or regions. 

Work Completed 

Ejqjerimentcil design. 

Site selection was based on meteorological regime, pollutant d^xjsition 
fields, land use and distribution of vegetation. Sanple collection was 
based on the location of cnibro ti uphic bogs, accessibility for field 
workers, and procedure were based on the need to recover recent growth, 
avoidance of contamination or saiiple degradation during collection 
shipping and storage. 
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Field collecticais in 1986 were made frcm 47 field sites. In 1987, seme 
sites were dropped \ihile more intensive sanpling was carried out within 
other sites (Fig.l). This was to determine possible sources of variation 
or error as well as to ensure that lichens were collected close to sites 
v*iere organics wculd be determined in precipitaticn. In all instances, 
triplicate sairples were collected, and at most sites, Sphacmurn moss was 
cilso collected and is in storage pending the need to ocnpare elements or 
ccnpounds in different species of cryptogams fron the same sites. 

Plant material was prepared in the laboratory for analysis. Species 
identification was confinned and recent growth (the i-grTninai i en, since 
lichens cannot be aged accurately) was separated. All the lichens and 
most of the moss frcm 1986 have been analyzed for metals, organochlorines 
and PCB*s, and one third of the saitples have been analyzed for EAH's. 

Results 

In most instances the concentrations of pesticides frcm all of our Upper 
Great lakes sites were Icwer than those in lichens frcm other parts of the 
world, with the exception of Antarctica. At present stage of ancilysis of 
the data, ccmcentrations of most pesticides are fsdrly uniform across the 
region, suggesting an absence of a local source or sources and an 
influence of distant sources. 

Triplicate sairples revealed a relatively low coefficient of variation 
within sites (generally less than 20%) for organics, althouc^ seme metals 
were much more variable. 

There is a suggestion for seme species, e.g. dieldrin, total-DDT, total 
chlordcine and toxaphene, of higher concentrations in the southern portion 
of the Upper Great Lakes basin, presumably a reflectioi of atmospheric 
transport and d^x>sition frcm more heavily-polluted areas. 

30, SURaJUNa^, G,A.. GU^XIIESKIE, B.D- and fmSTLfiCSOFT, J,- 
Hanaganent of house flies by sanitaticn - Ijipact en resistaiKse. 

In 1987, weekly manure management programs were maintained on a dairy feirm 
with a previous history of severe resistance by the house fly to 
insecticides. The management program involved three hours of labour per 
week at a cost of $10,00 to $15.00 per week. The producer was cdlowed to 
spray en a per need basis. In 1987, a single pyrethrum 1% AI spray was 
used. Prior to a scinitation program, two to three sprays per week of 
organcpho^ihorous, carbamate or pyrethroid insecticides had been used 
thrcu^out the summer months. 

Resistcince ratios of house flies have shown significant declines . 
ryrethroids (permethrin) 89% reducticn, carbamates (carbofuran) 54% 
reduction, and organophosphorous insecticides (dichlorvos) 57% reduction 
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over three years. These results are similar to a laboratory strain 
maintained for 37 generations. It is expected that resistance wculd 
quickly return if insecticides were again used. Currently, susceptible 
WHO flies (ca. 1,000/2 weeks) are being released into the premises. Mark- 
recapture eJ5)eriments iiYHcate that a ratio of 4:1 to 9:1 susceptible to 
resistant flies are in the bam. The inpact of these releases on 
resistance levels will be assessed in May 1988. Recapture experiments 
indicate that five sticky monitors remove 10-24% of the flies per week 
from the bcum. 

Non-ciiemical research on house fly control initiated by OPAC is now being 
funded by the Ontario Egg Marketing Board. Studies have shown that 
ventilation in deep pit poultry operations has resulted in significant 
declines in house fly nuntoers without the use of insecticides. 

31. sunoK. J.C. - Biological ocntrol of strasAjerxy and ra^iaerry 
diseases. 

Ohe microflora of strawberry foliage were monitored frcan August 1986 to 
July 1987 to identify organisms of potentieil Vcilue in the biocontrol of 
grey mold, leaf spot and other foliar and fruit diseases. Leaves at the 
bud stage were tagged on 1 August, 12 Se)tember, 7 November and 17 April. 
The tagged leaves were sairpled immediately and at 7-day intervals (14 days 
when under snow) until they died 3 to 9 months later. Microorganisms were 
recovered by A. incubating unwashed leaf pieces in humid chambers; B. 
washing leaf pieces and plating the wash water; and C. plating pieces of 
the washed leaves onto agar media. Fungi conmon at cill developiiental 
stages of the leaves and at all times of the year included Gliocladium 
sp. , Verticillium . Cladosijorium spp. , Altemaria altemata and v*iite 
yeasts. Pink yeasts { Soordbolomces etc.), Trichothecium and Epicoccum 
also were ccanmon at roost times of the year. However, v*iite yeasts were 
more numerous than pink yeasts . A range of bacteria , including 
Pseudomonas , also were recovered. Several of the various kinds of 
microflora were present on young leaves folded tightly in the bud. 

Botrvtis cinerea, was conmon in leaves of all develcponental stages , 
including the bud. Incidence of the pathogen was Icwer in leaves tagged 
on 1 August than at other taking times. 

Fifty-four various yeasts and bacteria isolated fron strawberry leaves 
were tested for biocontrol activity against B. cinerea . For the tests, 
each isolate was applied to stra\A)erry leaf discs \diich were incubated in 
a humid atmosphere for 2 days, then challenge-inoculated with B. cinerea. 
Biosi:53pression was assessed by estimating densities of B. cinerea 
conidic^ores on the discs after three further weeks of incubation. 
Cluster analysis placed the potential biocontrol agents into four groips 
in vAiich sportaation was 80-93% (same as check) , 52-79%, 24-48%, and 2- 
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25%, The best three isolates, two v*iite yeasts and one bacterium, were 
tested for biooontrol in the field. Ihe isolates were tested on the 
flcK^ers in the ^irijig of 1987, and en the leaves beginning Septenber 1987. 
The latter test will be oaipleted in JUly 1988. 

In the tests of biooontrol of fi. cinerea on the flowers and fniits, the 
tw3 yeast isolates and the bacterium were ^>rayed onto plots of 
strawberries en 26 Ifay and 2, 10, 18, and 26 JUne. Each isolate was 
z^lied in water or a nutrient su^)ensicn of sucrose (2%) and yeast 
extract (0.01%). Flcwer clusters were tagged and sanpled at intervsils. 
The nutrients alone si^pressed grey mold by 50%. One of the yeasts and the 
bacterium each si^pressed dispnsp by 83% when ^iplied in water. Additional 
nutrients did not increase disease suppression. 

Fields of red raspbeixies were sanpled in June and July 1987 to identify 
scurces of g. cinerea and distribution of the pathogen en the crop. This 
information was gathered eis a basis for developing rational biological 
control of the pathogen in ra^±3erries. Plant material and soil were 
collected fron several rows in fields at Mapleview Farms, north of Guelph. 
Sclerotia of Q. cinerea were quantified in the soil saitples. Living and 
dead parts of raspberry plants were incubated in moist chambers, then 
examined for B- cinerea . No sclerotia were found in soil sanples and only 
OTie was found on an old cane (but numerous sclerotia were noted on old 
canes in sane other pleintings viiich had not been sprayed with fungicides) . 
Incidences of cenidiophores and oonidia of g. cinerea were hi^ (48-71%) 
on dead leaves of the current yeeu: cind very high (92%) on overwintered 
inflorescences . Incidence on flcwer parts and receptacles of aborted 
fniits also was hi*^ (77%) . Incidences on other living parts were : green 
leaves (0%) , red berries (56%) , receptacles (50%) , stamens (11%) , and 
anthers (28%) . We ccaiclude that key sources of initicil inoculum were old 
inflorescences and (in some plantings) sclerotia on old canes. Biological 
control may be more easily attained in terms of protecting the flowers and 
fruits than in terms of st^ipressing inoculum production in the Vcurious 
sources. 
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